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THOMAS SERGEANT HALL. 


It is with deep regret that we have to reoord the death, on 
December 21st, 1915, of Dr. T. S. Hal). 

Thomas Sergeant Hall wm born in Geelong on December 23rd, 
1858, and was educated at the Geelong Grammar School where he 
remained until 1877. At an early date he began to take great 
interest in natural history, more especially in geology and palaeon¬ 
tology. In 1879 he held a mastership in Wesley College, and in 
1884 And 1885 secured exhibitions in Ormond College in the Uni¬ 
versity, taking the degree of B A. in the latter year with honours 
in Natural Science. At a later date, in 1908, the University 
conferred upon him the Degree of D.Sc. in recognition of his valuable 
original scientific work. 

In 1887 he was teaching iu Bendigo but the following year found 
him once more in Melbourne, working at the University where the 
new Chemical, Physical and Biological laboratories had been equipped 
since his earlier student days. He passed through the complete three 
years' course in Biology. 

From 1890 to 1893 he was Direotor of the School of Mines in 
Castlemaine where, though his energies were largely devoted to 
organising work and teaching a wide range of science subjects, he 
managed to find time in which to study the geology of tho district and 
became especially interested in graptolites. Though obscure, the 
group is an important one, because certain species have definite 
relationships to the gold-bearing rocks of the Bendigo and Oastle- 
maine district, and his most important paper is probably that on 
“The Geology of Castlemaine, with Sub-divisions of Part of the 
Lower Silurian Rocks of Victoria, etc," published by the Royal 
Society of Victoria in 1894. The last paper that he published was 
entitled “Victorian Graptolites, Part IV.,” which was read in July 
1914. 

In 1893 he succeeded Dr. Dendy as Locturer on Biology in the 
Melbourne University, a post that he held until his death. 

In 1888 he had published his first paper on “Two New Species of 

Fossil Sponges from Sandhurst” and when he returned to Melbourne 

he identified himself closely with tlm work of the Royal Society, 

devoting a large amount of time to its interests. In 1896 he became 

a member of Council; from 1897-1899 he was Librarian; for fifteen 

years, from 1899-1914, he tfas Hon. Secretary, taking the leading part 

in everything ooncemed with it. In 1914 aud 1915 he was President, 

* 
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though failing health and strength prevented him from attending its 
nfcetings during the last year of his term of office. In all he contrib¬ 
uted twonty-hine papers to the “Proceedings” of which six dealt with 
graptolitea, nine with the Tertiary Deposits of Victoria (written in 
conjunction with Dr. G. B Pritchard) and fourteen with various other 
palaeontological and geographical subjects Ho made a special study 
of Graptolitos and was regarded us the ono authority in Australia on 
this group, his work in connection with which was recognised by the 
award to him of the “ Balance of the Murchison Fund ” by the 
Geological Society of London m 1901. 

Not only did Dr. Hall take a large share in the work of the Hoy&l 
Society but ho devoted much time to that of the Field Naturalist' Club 
and was closely associated with the Australasian Association for the 
Advancement of Science of which lie was Becietary for Victoria from 
1907 onwaids and Piesident of the Geology Section at the Hobart 
meeting in 1902 During the recent visit of the Butish Association 
in 1914 he was locul fSecietary of the Zoology Section and liis wide 
general knowledge of Australian Zoology and Geology enabled him to 
be of great service to many visiting, overseas members. 

He was keenly interested in all that referred to the fauna of 
Australia and took a leading part in securing the reservation of 
Wilson’s Promontoiy as a National Park, of the Committee of Manage¬ 
ment of winch he was an active member. 

In 1899 he published a valuable Catalogue of the Scientific and 
Technical Periodical Literature in the Libraries of Victoria'* and in 
1911 a second and much enlarged edition of the saido. 

He was always ready to place his knowledge, tune and services at 
the disposal not only of institutions and societies engaged in the organ¬ 
isation and furtherance of science work but at that of individual 
workers also and his death at the comparatively early age of 57 leaves 
a gap which will not easily be filled. In him ninny of our members 
have lost a personal friend respected not less on account of the solid, 
unostentatious work that ho did for science in Victoria, than for his 
modesty of character and generous nature. 
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Art. i. —Investigations into tits Occurrence of Onchocerciasis 
in Cattle and, Associated Animals in Countries other 
than Australia. 

Ill GEORGINA SWEET, DSe. 

(With Pintos 1 -V.) 

(Read 11th March, 1016] 


During the tour upon the occasion of wlm-h these investigations 
were made, I was able to visit Java, the Straits Settlements, and 
Malay Federated States, Ceylon, India, Egypt, Europe, Great 
Britain, United States of America, Canada and the Hawaiian 
Islands In addition, enquiries have been made from responsible 
officials regarding the otlier islands of Netherlands India, Burma, 
Siam, Annam, Southern China, and the Philippines, but very little 
information has been available in the latter cases I wish to 
thank very sincerely those officials in so many places who have 
given me any assistance in their power, in many instances taking 
considerable trouble to do the necessary wotk. 

In only two or three cases had we any previous knowledge of 
these “ worm-nodules ”, thus, one instance had been recorded 
(under the name of Spiroptera reticulata) of their occurrence 
near the shoulder of an Indian bullock in Malay (Daniels, 19041 
(Gilruth and Sweet, 1919), while they had been found in cattle in 
Java by J. De Does (1904), and others (Railhet et Hemy, 1910) 
As may be seen iu detail iu previous papers on onchocerciasis in 
Australian cattle, there is considerable historical evidence pointing 
to the importation of the parasitic worm causing these muscle- 
embedded nodules into Australia from Southern or South-Easter^ 
Asia. It may have been brought in either in 1826-8 in buffaloes 
from Timof (Cleland and Johnston, 1910 (d)), or in 1894 or 1840 
in cattle from Coepang in Timor (Gilruth and Sweet, 1911, p. 84), 
thijqjfttter seeming the more probable, inasmuch as the buffaloes 
found in oonaiderable numbers in the Neithern Territory, which, 
are the descendants of buffalo imported in 1824 and 1896 from 
Timor and 1886 from India, are not known to harbour this para- 
site, although careful search wae made for H, ahd for evidence. 

t 
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from hunter* rod hide exporters, of it* existence, while “ *11 the. 
cettle depastured on the same country are more or lea* affected” 
(Gilruth and Sweet, 1912, p. S3). On the other hand it was quite 
possible that it may hare been introduced in Indian cattle about 
April, 1843 (Gilruth and Sweet, 1912, p. 24), inasmuch as the 
crom-bred descendants of the “ Brahma ” or Indian cattle in the 
Territory are more less infected 

As there were, however, no records as to its existence in India, 
it appeared a matter of some interest to find out somewhat more 
definitely the actual distribution of this parasite, and to determine 
the extent of its occurrence elsewhere, especially in countries more 
or leu adjacent to Australia; likewise to collect any information 
which might throw light on the life-history 

Wherever possible I visited the Chief Veterinary Officer, both 
Government and Municipal, in each district entered, the Principal 
Medical Officer, where such was associated with the inspection of 
meat. Veterinary Schoola where such existed, and often also the 
abattoirs, interviewing the Supei intendent and his senior subordi¬ 
nates, and in many cases myself superintending the searching of 
carcases. Where I was unable myself to visit the district, a letter 
accompanied by a brief description of the condition under investi¬ 
gation, and a carefully drawn-up series of headings under which 
information was sought, was sent to the similar responsible officers, 
with a request that answers should be sent to me by a certain 
date. In several cases the officials of the various Governments 
concerned very courteously sent out these papers to their staffs, 
so giving the enquiry the aid of their authority and influence 
Throughout much of the East the difficulties of such an investiga¬ 
tion, owing to various conditions which are indicated later, are 
considerably greater thro in countries where European customs and 
ideas prevail, so that the response has been somewhat disappointing 
in its extent, though much material and information promised have 
still to come to bend, so that I hope to be able to report further 
later on. 


PART IDEOGRAPHICAL. 

Before passing on, it is necessary, in order to avoid confusion, 
to indicate the types of bovioes considered in the following pages j.— 
(1) Bet towns/*. This term is used as including the well-known 
common tame ox at Europe and Northern Asia, and not in the 
restricted sense of Lydekker (1919, p, 12). 
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(9) Bos indiem: This term is used as indicating not necessarily 
a sookgioal species, but the common domesticated humped cattle 
of India, etc., often known to naturalists bs the Zebu This name 
does not appear in Lydekker’s catalogue of Ungulate Mammals, a 
most remarkable omission in view of the fact that he quotes the 
names of other domesticated races of bovine* in this whirh purports 
to be a complete catalogue of Ungulates. The humped Indian cattle 
are also called Brahman and sacred cattle, and are of several types 
of varying sise and build, and useful in vatious ways, all having a 
very large sharply outlined hump on the withers, long ears, and 
a large loose dewlap and very full throttle. (See Fig 1 ) As to 
the origin of this form, we are not in a measure concerned, yet 
the question has the possibility of considerable interest in regaid 
to the original host and place of origin of Onchocerca gibtoni and its 
allies. Two views have been held—one that of Blyth, that Africa 
was the original home of the ancestors of Bot indicut; the other, 
first suggested by Rutimeyer in 1878 and upheld by Lydekker, and 
the theory to which evidence strongly points as being correct, that 
the ancestor of the Zohu is to be found in the Indo-Malay group of 
cattle, which includes the Indian gaur (Bos (Ribot) gaurut), of 
which the Seladang of the Malay Peninsula is a variety (Bos gaurut 
hubbacki ), and the Javan Bantin (Bos {Btbot) bant eng—Bot ton- 
daieut), As Lydekker states (1912, p. 103), since Rutimeyor's 
work, “ the range of the Bantin (Bos tortdateut) has been found to 
extend into upper Burma, . . and an examination of a large 
series of skulls and heads leads me to conclude that Rutimeyer was 
probably right in regarding this species—or possibly a nearly 
allied extinct type—as the ancestor of the Zebu." There are 
undoubtedly many hybrids of these two domesticated forms at least 
in Java, where also a certain admixture is stated to have taken 
place with the Bantin, and many of them are almost indistinguish¬ 
able from the purer domestio breeds, so that at times possibly 
hybrids are included under one or other of the terms Bos taurui, 
and especially, Bot indxcut. 

(3) Bot (bubalut) bubalit: This is the recognised specific name 
of the Indian buffalo, water buffalo, Kerabau (in its various forms, 
e.g., Karibouw), or Arni, see Figure 3. This has thiek, short 
limbs, and a massive neck, a dewlap being absent, its thick black 
akin carrying sparsely scattered, long, coarse black hair. The 
head, with its semlcircularly curved horns, is carried well forward 
and tow, so that the horns are more or less in the same plane with 
the neck. Rarely, a pinkish-skinned animal, with white hairs, may 
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beseem A* their name indicates, they are invariably to be founds 
when not working or feeding, a allowing in water-pools and 6o?er~ 
ing themselves with mud. 

The Malay Archipelago. 

As already mentioned, the presence of “ worm nodules” in the 
muscles of cattle in Java hud already been noted and recorded by 
De Does and others, who have regarded them as being Onchocerca 
yibtoni. 1 

While in Java, 1 had opportunities of conference with a number 
of Veterinary Surgeons, some of whom were able to throw a certain 
amount of light on the question, and, further, the authorities of 
the Government Veterinary School at Buitenznrg were good enough 
to undertake to make enquiries throughout the Dutch possessions in 
this archipelago in order to determine the range, hosts, and 
general conditions governing the occurrence of these nodules, so 
that it is hoped fuithei information on these points may bo 
forthcoming later 1 

Tho nodules were fiist discovered by Mr JlcUeruans in cattle 
in 1901 at Kediri (S W. of Soerabaju), when a thorough meat 
inspection fiifct began there, and have been constantly found 
there since, and in other parts of the valley of the River Bruutas, 
such as Toeleugagoeng, Blitar, and Pare, and at Rembang, Sloeke, 
and Madioeu Statistics given of their occurrence vary from 40 per 
cent by earlier observers to 80 or even 90 per cent, of carcases 
later, an increase possibly due to greater familiarity with their 
existence and appearance. They are almost invariably found near 
the mid-line of the sternum, sometimes in considerable numbers, 
e.g , from 20 to occasionally 40 per carcase, and Helleinans re¬ 
ports having seen them rarely, in the stifle. Since the cattle are 
never killed until too old or weak to work, the nodules are unknown 
bj post mortem examination except in 6, 7, or even up to 10 year- 
-annuals, the worms being generally dead, and most of them 
caseous or much calcified, though it is stated by one observer 
that one may fiud a “ very small young nodule beside the calcified 
ones.” 

De Does reported to me having seen filarial larvae in blood- 
smears of infected animals, but admits that they may have been 
thcSfe <jif some filarial worm other than Onchocerca yibeoni, such as 
aortic filariae, etc. Hi has also seen larvae “ not only in the tunnels 
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ground the worm and in the connective tissue, but also in a rein 
in the wall of the same nodule In thie case, the larvae were quite 
probably those of 0. gibsont, but may have been carried by the 
knife into the vein space, in sections of a whole nodule, so that 
one cannot accept either statement as proof of the occurrence of the 
larvae of this worm in the bloodstream. 

Helleinans was also able to find those nodules in Sumatra, when 
the more thorough meat inspection mos instituted at Parian? in 
1904—but, strangely enough, after his experience of finding them 
in Java in the brisket almost entirely, here in Rumatia he was 
unable to find tliem in that location, detecting them in 25 per cent 
of cows, and then in the stifle only 

Regarding Balt , nodules have also been seen in the btisket. and 
rarely on the flanks of cattle imported into BntAvia from Bali, but 
no work lifts been done on the island itself. 

In cattle imported into Soerahaja from Madura, nodules arc so 
far unknown. 

Nothing whatever is known of Lombok or Timor in this connec¬ 
tion, and the infrequent communication rendered any attempt on 
my part to visit these islands impossible 

The term “cattle’' used above undoubtedly includes Bom taunts * 
from Europe, and Australia, and locally bred; and probably also 
pure-bred und hybrid Bom uithcu* This term has been owed here 
because of the difficulty of detei milling the absence of nrimixtuie 
even in so-called purc-bred cattle of either species, and it must be 
remembered that tliere is still some question as to the amount of 
interbreeding which may have taken place between those two domesti¬ 
cated races in Java, as authorities tliere are very conflicting on tlio 
point 

It was naturally n point of some interest to discover whether the 
nodules were present in the pure bred descendants to the humped 
cattle or Zebus (Bom tndtcun), which had been imported from India 
(Bengal), and also iu any known hybrids with the ordinaly cattle. 

( Bom taunts) I was informed that these nodules had not so far 
been Been in these pure-bred Bos t ndtrus, nor in any of their 
hybrids, except as was stated by De Does, that he had seen them “ in 
such hybrids iu parts of West Java (^bere tliere are very few cattle), 
along the midline of *the sternum, especially in Animals of 2-3 
years.” 1 

Naturally also, the Bantiu nr native ox of Java (Bos banteng) 
forms a possible host for these worm-nodules, but I was unable to 
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obtain any evidence of their occurrence in (hie animal in either Java 
or Sumatra. 

In the Kariboaw, or water buffalo (Bo* bubalii), worm-nest* are 
well known to both Dr. SoEne and Ur. Hollomans. They occur at 
Bediri in Java, and also in Sumatra, alwaya in the akin of the 
animal. Unfortunately I have not aa yet been able to obtain any 
•peciinens suitable to determine whether the worm-nodulee found in 
this constant position in the buffalo, belong to the same or a different 
species from O. gibtoni. Macroscopically no difference whatever 
has been seen in specimens from the two positions in Bo* taunt and 
J9os bubalit in Java. 

Inquiries were made with regard to the general conditions of 
those places from which the infected cattle come, and as to the 
animals found there which might possibly act as intermediate hoots, 
if such be necessary for the completion of the life history. In Java, 
Sumatra, and Bali all areaB carrying infested cattle are similar in 
being low-lying and swampy, or flat, with much stationary water, 
and, as might be expected under those conditions, mosquitoes are 
very numerous. Biting flies do not seem to be especially frequent. 

Although not immediately concerned with the object of the present 
investigation into forms found in the connective tissues, it is of 
interest to remember the existence of two kinds of filarial worms in 
the aortic walls of bovines in these regions, vis., Onchocerca 
armiUata, Kaill. et Henry, 1909, and Elaeophora (=Filaria) poeli 
(B. Vryburg, 1897). The former, which lies sinuously beneath the 
lining epithelium of tlte aorta of cAttle (Bo* iudicut), has been 
recorded by Railliet and Henry (1903, and 1912, p. 117), from 
Sumatra (vide tnfra also). The latter, E. poeli, forma tumours in 
the walla of the aortae, containing the head of the female worm and 
one or more males, the remainder of the female wonu floating about 
in the direction of the bloodflow. It has been recorded already by 
B. Vryburg (1897), and by Railliet and Henry (1912, p. 115), from 
the aorta of the Buffalo (Bot hubaltt), and rarely of cattle (Bo* 
indiett*) from Sumatra, and it was quoted to me also from Java. 

Pacific lalanda. 

As time did not permit me to visit tbe Philippine Islands, en¬ 
quiries were made from the Bureau of Seietlce at Manila, in reply 
to which tbe Director of the Bureau reported that “ Onchocerciasis is 
not endemic in tbs Philippine Islands. It has been found in cattle 
shipped from Australia for slaughter in the Philippines, but no 
case has been reported in native cattle or carabaos." 
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Similar condition* appear to exist in the Hawaiian Islands which 
wore visited. 


Malay Peninsula. 

As already known, worm-nodules were found by Hr. T. A. Ford 
in Malaya in 1904, and reoorded under the name of Spiroptera 
reticulata by Or. Daniels (1904, p. 17). These came from an aged 
specimen of Bon indteut. 1 visited a number of official Veterinary 
Surgeons in the Peninsula, and enquiries were made from others, 
but none ao far seem to have been able to detect them elsewhere, 
though while this report was nearing completion, I received from 
Mr. Ford specimens from an old working Indian bullock, and 
from 17 small Siam bulls (from the west coast of Siam, about mid¬ 
way between Penang and Rangoon), the latter having been brought 
to Kuala Lumpur for slaughter. The nodules vary in number from 
1-20. The fact that cattle are' never killed unless incapable of 
work, naturally diminished the likelihood of the nodules being 
found, but it does not seem credible that they are so restricted in 
distribution in the Peninsula, especially in view of experiences else¬ 
where. Thus, at Penang inquiries were made, and finding that 
their existence had not keen noted, I uccompanied the Municipal 
Veterinary surgeon to the Abattoirs, where I interviewed his Chief 
Inspector, and made with them an examination of the carcases 
then in the houses. That they were well known to the Inspector, 
although he had not previously reported them, was quickly seen, as 
without any advice from myself he immediately cut in two inches to 
the side of the midline of the sternum of an Indian bullock, disclos¬ 
ing three nodules oxactly similar to O. gibtoni in appearance and 
position. These were found to be mature, and contained living and 
actively motile larvae. The nodules were present to the number of 
1-3 in nearly all the cattle killed that day, but none could be found 
in any of the buffalo then in. I was assured, however, by the 
Inspector, evidently a careful observer, that they are quite fre¬ 
quently found in Indian cattle {Bon indtetm), and iu more than 20 
per cent, of tike “ native” brown Malay cattle, and in the small 
humped Siamese cattle, both of which appear to be varieties of 
Bom indicut —always in the brisket, but usually only up to three per 
animal, varying up to the sise of a walnut. They are also found 
but comparatively rarely in the “ native ” buffalo or Karibouw 
{Bom bubalie). In the face of this evidence it seems credible that a 
mors careful search will reveal the presence of these worm-nodules 
widely spread in the cattle and buffalo on the mainland. 
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It would have been of interest to find whether these nodules are 
present or not in the Sel&dang, or wild Malay gaur (Her gminu 
hubbaeki), but, unfortunately, no evidence whatever was forth¬ 
coming. 

The two bovine aortic worms previously referred to are also pre¬ 
sent, as I was able to see in Malaya and the regions to the North, as 
has been recorded already, though not always by name, by various 
authors, and first of all by Ford (1902); thns, 0. armtttatti has 
also been recorded in bullocks, and inrely in buffaloes (less than 
1 per cent.) by Tuck (1904, p. 30), from animals killed at the 
slaughter-house at Kuala Lumpur (F M.S ). They are also described 
from cattle killed at Hu4 (Annam) by Bernard and Bauche 
(1912, p. 112) and Kailliet and Henry (1912, p 117), while 
B. poeli (under various names) has also been recorded by 
Vbn Linstow as Filarut hatmophila (1904, p 352), from buffalo, 
by Tuck (1904, p. 20), from butfalo and bullock (!) (p. 32) at 
Kuala Lumpur, by Foid (1907. p 517) from buffalo (in 72 pei cent 
of carcases examined) at the abattoirs at Kuala Lumpur, and also 
in buffaloes m the country districts of Selangor. Negri Seitabilan, 
and Pahang, by Bernard and Bauche (1912, p 109) (83 per cent, 
of buffaloes and 1 per cent, of oxen being affected), and by Railliet 
and Henry (1903. p 254; 1912, p 115) from Hnd (Annam). 

India and Ceyfdn. 

Hitherto worm-nodules in the connective tissues have never been 
recorded from India or Ceylon, and, except in one instance, have 
been quite unknown there Leiper states that Lingard has recorded 
Onchocerciasis in India—this refeis, however, only to Aortic worms. 
The difficulties of the investigation are considerably greater than 
elsewhere for several reasons. The number of cattle killed is pro¬ 
portionately small, and they are even then, as in Java and Malay, 
almost invariably aged (e g , 7il0 years is the usual age in many 
parts), and are only killed because they Are no longer able to work. 
Also, the amount of meat consumed is proportionately less than in 
colder countries; and, furtlier, in many places, it is almost entirely 
one section of the native population alone which uses the flesh of 
the local animals ty* food, the meat supply for the European reai- 
dents being largety'fanported frosen. As a mult of this, detailed 
meat inspection, even as we know it, is unknown, more especially 
in jqpsfe'ijtfrts of India. Although a form of meat inspection exists 
as efsewttere, the ordinary process was absolutely useless for my 
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purpose* being conducted at the best chiefly by native veterinary 
officers watching for specific diseases, under the general super¬ 
vision of a fully qualified European Veterinary officer who, however, 
has not only a very extensive area to control in tins respeot, but 
has also charge of all matters affecting the health of the animal 
population of the district, and has often to combat outbreaks of 

•diseajw under considerable difficulties. In the ordinary abattoirs 
* * 

the animals are often killed between midnight and l am, and 
are taken away almost immediately for consumption, after cur- 
spry examination for certain diseases, so that the parts of the 
carcass concerned m this question are very rarely examined This, 
added to the method of killing used, made any personal investiga¬ 
tion neither easy nor pleasant. A somewhat similar condition ns 
regards detailed inspection is normally found in the special 
abattoirs attached to meat drying Factories, which supply the 
trade to Burma more especially. In these, however, in some places 
more buffalo than bullocks are killed, and from these evidence 
was obtaiued, though no nodules could be found in the curcnMcs 
present at the time of my visit in one of these which I was able to 
visit personally. * 

The religious importance of the cow to the Hindu, to whom this 
animal is most sacred, gives rise to further difficulties in the way 
of such investigations—even in Serum Institutes and Research 
Laboratories, the animals appear to be less frequently killed than in 
many similar institutions elsewhere, while at the various Veterinary 
Schools and Hospitals, even if their native Hindu owners allow 
tbo animals to remain there to die, permission to make post¬ 
mortem examinations can very rarely be obtained. Howuvei, 
through the courtesy of the Department of Revenue and Agriculturo 
of the Government of India, official circulars were sent to all Local 
Governments and Administrations, requesting that tho reamreo* of 
the Civil Veterinary Department should be enlisted in this question. 
Circulars were also sent to Sanitary Commissioners and to Health 
Officers, as these sometimes control the meat inspection, and I was 
able to visit personally a'considerable number of Districts. 

la Burma the Superintendent of the Civil Veterinary Depart¬ 
ment (Colonel G. H. Evans) reports that these worm-nodules “ are 
pretty frequently present in oxen and buffaloes," but no details are 
forthcoming: in Assam, “ they have not been observed ”; similarly 
in Bengal. From Bihar and Orissa no information is available. 
In the Madras presidency, the Civil Veterinary Superintendent (Mr. 
Ware) was able to secure for me on two occasions specimens from 
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Indian bollock*—and I am informed by Mr. J. A. Vatladaraa that 
he had foand them in fire bullocks at Madras previously to my visit. 

In Ceylon, on my making enquiries, the Government Veterinary 
Surgeon, Mr. G. W. Sturgeas, was able to obtain specimens from 
both Bo* indicu* and Bo* bubalit killed in the local abattoirs, these 
nodules being evidently endemic in this Island. On examination of 
them in hit laboratory, I found, although there were two or three liv¬ 
ing nodules from old cattle, most of than, large or small, were much 
cases ted or calcified, or nearly absorbed. 

Central Province* and Berar. —I am indebted to Mr. J. A. Valla- 
dares. Deputy Veterinary Superintendent at Nagpnr, for a number 
of specimens from four localities in this part of Central India, two 
being in the far North of die District, though in other localities in 
this district, where search was made, they were not obtainable. 
In each case they were found 1-3 in number, in the brisket and in- 
old cattle. Once only were as many as eight nodules, all small 
in sise, observed. In the four localities where careful observation wa* 
made and statistics were kept, only six animals were found 
affected out of a total of 1303 examined—though it is stated that in 
general “ the existehce of worm-nodules is fairly common in the 
Central Provinces.” 

United Provxneet of Agra and (hath .—The very careful investi¬ 
gations made, in response to my requests, at slaughter houses and 
meat drying factories, under the direction of Major J. D. E. 
Holmes, C.I.E., Imperial Bacteriologist, and of Mr. C. W. Wilson, 
2nd Civil Veterinary Superintendent of these provinces (who most 
kindly set apart an officer especially for the purpose) have resulted 
in the finding of these worm-nodules in a great part of the area 
concerned from Bareilly and Sbahjahanpur in the North to Jhansi 
and Lalitpur in the South, and from Aligarh and Agra in the Weat 
to Unao in the centre, and it is probable that they are even more 
widely distributed through this region than as yet discovered. 1 
am informed by Mr. Wilson that these nodules have been known 
to exist here, although the fact had not previously been reoorded. 
They are found both in Bo* indicut and in Bo* bubalit.* In cattle 
they occur the more usually about the bate and side of the neck, 
but most commonly under the skin and in the interooetal spaces near 
the sternum, “ between the 3rd and 13th riba on the external 
oblique and pectoral muscles.” In frequency affected cattle varied 
from 20 per cent, of the animals killed at the slaughter house and 
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meet drying factories at Bareilly to about 2 per cent, in other 
diatrjcta. Moat usually only 1, 2 or 3 are present in each 
host, but occasionally from 6-10, or even up to 16 and 20, are 
sew; the animals available for examination were sometimes as 
young as fire or six years, but as usual here, mostly older, e.g., 
17 to 20 years. The nodules were found in all ages, but were more 
numerous in the older animals; calcification was often considerable. 

In buffaloes 1 —and they are found in these in all districts and at 
Agra more commonly than in cattle—the nodules are found “ ad¬ 
herent to the skin, which becomes thin and hairless just over these 
nodules, so that the skin is cut when they arc dissected out. The 
worm-nodules among buffaloes are more red than those among 
oxen, which are white ones.” As in the ease of cattle, they ar» 
generally attached to the right and left of the sternum at a distance 
of two or three inches, sometimes in ‘ ‘ large numbers, especially in 
thinner animals,” the sise of the nodules varying from that of a 
pea to a pigeon egg. Again the animals in which tliey were found 
were 17 and Ifl years old. 

The localities whence the Indian cattle carrying these nodules 
were derived, agree in being normally very dry and hot ,e.g., “ The 
climate of Jhansi, as might be expected from tlio rocky nature of 
the ground, the rapid drainage, the absence of high Jungle, and the 
general depth of the water level, is characterised bv exceeding dry¬ 
ness, and by heat considerably above the average of the province ” 
—which is exactly the reverse of the more or leas swampy conditions 
found wherever the nodules are known in Java, and might at first 
sight be considered to exclude the possibility of any necessity for the 
presence of water, either directly or indirectly, for the completion 
of the life history. But as ae find that the soils in these parts 
of the United Provinces are either black cotton soils, which “ in 
season of heavy rainfall rapidly become over-saturated,or else 
chiefly very good loamy soils, the conditions seem to be present 
which would allow of the occurrence of standing water in certain 
seasons at least—-quite sufficient for the infection' of cattle or 
buffalo, if such be associated in any way with the method of infec¬ 
tion or transmission. 

Before leaving this part of India, it is well to record the experi¬ 
ence of Mr. S. U. Gaiger, at one time Parasitologist to the Imperial 
Bacteriological Laboratory, and now of Lahore. In the course of 
the post mortams conducted by him at the laboratory at Muktesar 
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as well as elsewhere, in apite of the moat detailed examination of 
all parta of theearcaaea, in the endeavonr to And any new paraaitet, 
narer once had he come acroaa theae nodules, or anything resembling 
them. The inference can only be that 1 if theae nodulea be present 
at all in the hill cattle, which are chiefly used at the serum labora¬ 
tory, they are very rare indeed, a deduction which ia in harmony 
with Lingard’s statement (190fi, p 36-37) in connection with the 
occurrence of aortic worms in cattle, (hat he found onlv three 
animala infected out of 2000 autopaied. 

Punjaub.-— During my enquiries aa regards this province, I 
found from Colonel Peuse, Director of the Veterinary School at 
Lahore, and his staff, to whom I am indebted for their active 
interest, that worm-noduloa had never been recognised in the Pun¬ 
jaub, and that they were very doubtful about their occurrence. 
In communications seven months later, Colonel Pease informed me 
that he had since found that the nodules are known to the butchers, 
but are very uncommon. After considerable difficulty he had 
managed to obtain two or three from the brisket of a flve-year-old 
buffalo, and five from the brisket of a eight-year-old cow, the latter 
being the result of special examination of 120 cattle ( = .83 per 
cent.). 

Sind, Baluchistan and Rajputana .—The Acting Civil Veterinary 
Superintendent (Mr. E S. Farbrother) of this area writes that he 
has “ made investigations in Sind, but can find no evidence of the 
presence of worm-nodules in cattle in this part of India." 

Bombay Presidency .—In spite of numerous enquiries in all direc¬ 
tions which might possibly yield any results, I have been unable 
to hear of any instance of the occurrence of these nodules in thie 
Presidency, either from Veterinary Surgeons (one of whom, Mr. 
Sowerby, of Bombay, has been watching carefully for cases since 
my visit, without result), Inspectors or Superintendents of 
Abattoirs. 

I was not able to find any evidence of the occurrence of Oncho¬ 
cerca fasciata in camels in India, otlier than as already found by 
Mr. Leese in the Punjaub, and recorded by Railliet and Henry 
<1910, p 248). 

In India we find the aortic worms represented so far as 1 have yet 
been able to find, by Onchocerca armillata only. This has already 
been recorded by Lingard (1905, p. 27) from the aortae of cattle 
and buffalo—in 70 per cent, of “ plains cattle," and in lfi per 
cent, of ^'4rtll cattle." 



Onchoceiviaeis in Cattle and Associated Animals. IS 


Egypt and the 8udan. 

So far, worm-nodules in bovttics have only been recorded for 
Africa, as present in parts of Algeria and Tunis, hy Professor 
Neumann, who has described Onchocerca yutturota, Neumaun, 1910 
(1910, p. 270) from the region of the cervical ligament in .the 
neck of cattle killed at Constantine uud at Tunis I watt informed 
by Mr F E Mason, Government Veterinary Pathologist, Cairo, 
that worm-nodules are present in the subcutaneous connective tissue 
of any part of the body, but especially along the sides of the neck 
in the Egyptian Belady or village cattle These animals, which are 
prevalent as far south as Wady Haifa, have a more gently curving, 
dome-shaped hump, somewhat more forwardly placed than in the- 
case of the Sudanese cattle Specimens fiom these aie under 
promise to me, in the meantime I am unable to say whether they 
are similar to Onchocerca gnttvrosa, or to the Indian foim, ru even 
a different species from either of these 0 yutturam i, ah described 
by Professor Neumann, forms flattened nodules up to the of the 
palm of the hand, situated in connective tissue on the inner face of 
the cervical ligament, in the region of the 2nd or 3rd dorsal verte¬ 
brae. These worm-containing nodules aie veiy similar to those of 
0 gibeoni, though differing in location, und foimed In another 
species of worm. 

The Sudanese cattle have a more backwardly placed hump, shaped 
more like that of Bo$ tndicus, of India, and are more prevalent south 
of Wady Haifa. So far as I have been able to obtain any evidence, 
either at the time of my visit or since from the Director of the. 
Veterinary Laboratory at Khartoum, the nodules are unknown in 
these Sudanese cattle, and also in the buffalo of these countries. 

Mr. Mason also informed me that the subcutaneous wurm-uodules 
of camels in Egypt, recorded by himself as 4 ( present in subcuta¬ 
neous positions, and similar to those found by Cloland m camels in 
Western Australia/ 1 but recorded nevertheless under the name 
0. gibtoni (1912, p. 97), while found chiefly along the side of the 
neck, are also found over the quarters, then on the head, and some¬ 
times in the subcutaneous connective tissue of any part of the body* 
As no specimen* hare yet come to haud, I am unable to etate 
whether or not these are caused hy 0 . fatetafa. He has also recorded 
the presence of " mature filarial worms, presumably Ptlaria evanti, 
in the blood-vessels of the lungs, testicle, snd in the vaa deferens of 
camels” in Egypt (1906, p. 130, and 1911, p. 329). 
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Europe. 

iDrntigttioni were continued in Italy, Austria, Switzerland, Ger- 
many, Denmark, Franoe, and Great Britain, but all enquiries from 
those under whose notice the existence of worm-nodules, such as 
O. gibtoni must have come, did they occur, were met with negative 
replies The genus Onchocerca is, however, represented in every 
department of Franoe by a species (0. bovit, Railliet et Henry, 1911) 
(see Piettre, 1912, p. 509), which is found in as many as 95 per 
cent, of cases inspected at Les Halles Centrales in Paris. Here 
M. Piettre, their discoverer, who is in charge of the Veterinary 
Laboratory, enabled me to see several examples of this infection. 
These are, however, as already described by M. Piettre (Oct., 1912, 
p. 537, etc.), much more like O. reticulata of the horse in their 
manner of occurrence, no nodular formation taking place. As 
recorded and shown to me by him, 0 bovit occurs almost exclusively 
in the region of the femoio-tibial articulation in the thickness of 
the internal and external articular ligaments, and in the tendons, 
generally nearer the tibial than the femoral surfaces. Two to five 
worms, males or females, or both, lie coiled in and out of the 
fibres, in the thickness of the ligaments and tendons, oausing their 
degeneration, though free parasites may be found between the syno¬ 
vial membrane and the tendons. 1 have, therefore, not been able 
to find any evidenoe of the indigenous existence of these worm- 
nodules in Europe. 

United Statea of Amerloa. 

In a country of such extent as this, having a great range of 
latitude and of climate, many of the Southern States occupied in 
cattle-raising being similar in latitude to district# in the Eastern 
Hemisphere where these nodules are found, it ia credible that 
one should find some form of worm-nodule similar to those found in 
the latter hemisphere. 

Moreover, considerable interest attached to enquiries here on 
aooount of tho importation of “Brahman cattle M into South 
Carolina in 1849 (Mohler and Thompson, 1911, p. 84), into Southern 
Texas about the year 1880 (loc. cit., p. 81), and again in 1906 
(loc. cit., p. 82-3), some at least being derived from districts in 
which worm-nodules are now known to exist. 

The chances of discovery of anything of this kind here are very 
obnsiderable, in view of the admirable work of the Federal Bureau 
of Animal Industry at Washington, D.C.—the Zoological division 
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of which piyi special attention to the parasites of domesticated 
anima l s—the widespread system of meat inspection by properly 
qualified Veterinary officers, end the numerous Agricultural Experi¬ 
mental stations throughout the States. m 

Hitherto, a species Filaria lunalit (possibly to be referred to the 
genus OmAo&rea) has been described by Dr. Stiles in 1892 from the 
capsule of the spleen of cattle in U.S.A., but nothing comparable 
in position and nodule structure with 0. gibtont has ever been 
recorded from that country, nor in my visits to the Bureau of 
Animal Industry, or the State Veterinary Schools of Pennsylvania, 
Ohio, or the Agricultural Experiment Station of Illinois, waa I able 
to hear of anything further. To test their possible existence in the 
most probable district, the Chief of the Bureau of Animal Industry 
(Dr. Kelvin) and the Chief of the Zoological Division (Dr. B. H. 
Ransom) kindly undertook to have investigations made to determine 
definitely whether or not these worm-nodules exist in the descen¬ 
dants of the imported animals referred to above, and whether it hoe 
spread at all to the local breeds. As they have not so far, however, 
been recognised by the Veterinary Inspectors of this country, one 
may well assume that they are not preeent there. 1 

I was, unfortunately, unable to visit South America, and no 
definite information is yet forthcoming therefrom. However, a 
careful investigation has been very recently made into the cattle 
industry in South America by two independent and eminently quali¬ 
fied officials—Dr. Melvin (1911, p. 347) from the United States 
and Ur. Dunlop Young (Chief Meat Inspector, London) from Eng¬ 
land (1914, p. 522). Neither of these observers have any evidence 
of the existence of worm-nodules in South America, and such must 
surely have come under their notice, especially under that of Mr. 
Young, who has been familiar officially with their occurrence in 
Australian*cattle. One may, therefore, conclude that so far they 
are absent from South America. 

It it, however, interesting to note that in 1906 (Gunn, p. 31) 
200 young Ongole cattle were taken from the Madras Presidency, 
where these nodules are now known, to Brasil, so that it will be well 
to follow the effects of this importation in this respect. 

PART II.—SYSTEMATIC. 

The question of the specific identification of the nematode caus¬ 
ing the worm-nodules found in Indian cattle has been a matter of 
considerable difficulty in some respects—chiefly in view of the 




16 


Qetyi'gi'nto Sweet: 


marked range of variation in sise in certain structures. The 
almost certain derivation of the Australian Onehocerta gibtoni from 
cattle imported from India or Malaysia, coupled with Dr. Leiper'a 
identification (1911, p. 10) of the parasite found by Ford in the 
Malay States in 1904 as 0. gihtonu and the assertions of the satne 
identity in the case of the Javan parasite by other workers, made 
one naturally expect to find the Indian species the same also. The 
dissolute similarity of the position and manner of occurrence of the 
nodules in the laxly of the host and of their macroscopic structure 
still further strengthened this expectation. However, during the 
microscopic examination of one or two nodules as a matter of 
routine identification. I was impressed by the variation shown by 
them in some details of structure outside the range previously 
recorded for O. gthnont, and accordingly dissected more nodules 
From these I obtained five females (four complete in essential parts) 
and six complete males. 

Onchocerca gibnoni lias been already described by Dr. Gilruth 
and myself in detail in a Bulletin issued by the Commonwealth of 
Australia, as well as by Drs. Clel and, Johnston, Leiper and Breinl 
(see Bibhogi aphy) After careful measurements and comparisons 
with this and other forms, I have been forced to the conclusion that 
the foim found in cattle in India is to be regarded as a different 
species, which I have called 0 wdica, and a specific description of 
which is hereaftei given; nevertheless I havo no doubt whatever as 
to the origin of these forms from one another, or else of both from 
u common ancestial form. In view of this it is doubly disappoint¬ 
ing to me not to have yet received other material from Javan and 
Kgvptian cattle and buffaloes, and also from Malaysian and Indian 
buffaloes 1 as this (especially that from Javau cattle) would prob* 
ably throw further light on the question. Nevertheless it seems 
desirable to publish what I can up ft> date, and add to it later on. 
1 hare a certain amount of material from some of these hosts and 
localities, but. as previously stated, it was in such a condition as to 
bo useless for this purpose. While this report was being completed 
I had the gratification of receiving Specimens from Mr. Ford from 
an Imliau bullock in Malaysia, and from Siam cattle, which will 
lie referred to later. 1 The nodules found in cattle (Bon indteus) in 
India resemble exactly in macroscopic appearance and position in 
the body those of 0 i/thnafn found in cattle (Bom taurm) in Aus- 
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Walia. 1 They are more frequently flattened like a broad bean in 
the fOrmer than in the latter, much as in 0. gutturosa , due natu¬ 
rally to compressihn between the muscles and lietween them and 
'the skin. I have not seen any so large as those sometimes found in 
O , gibsoni f nor any with anything approaching the great thickness 
of fibrous tissue, such as occasionally occurs in the latter A thick¬ 
ness of R mm. of fibrous capsule is abnormally great in O. indicts 
in cattle, 2 to 3 mm being the more common A larger proportion of 
nodules of O, indicu seen by me are calcified or easeated, duo 
undoubtedly to the fact that practically only aged cattle are killed 
in the country whence these come. The whole tissue of the nodule 
is 6ften permeated with larvae, even in cases where mature worms 
show no larvae in the genital till**, also larvae ( 12 to .16 mm. long) 
are to be found on the periphery of the nodule, and sometimes 
thickly in the loose connective tissue on the surface of the nodule. 

The connective tissue trabeculae, which form the walls of the net¬ 
work of tunnels, in which the worm lies, resemble exactly in nearly 
every case those'of 0. gibsom, but in tw*o instances (see fig. 4) one 
was surprised to find within tho dense fibrous capsule, which was 1 & 
and 2 mm. respectively in thickness, the worm lying quite freely 
in the interior, with only one or two delicate connective tissue 
strands 2 to 3 nun. long, in place of the intricate fairly substantial 
network otherwise present. Evidently either an inexplicable in¬ 
hibition of fibroblasts had taken place in the interior during the 
development of the nodule, or probably, some unusual degenerating 
factor bad been at work, since in one case, the internal structure of 
the anterior part of the body of the female was almost undecipher¬ 
able, while that of the male was also affected 

The simple relationship f<pnd in 0. yibsom between the heads of 
the male and the female does not so frequently obtain here. There 
is always, however, a certain close association (see figure 3), and 
intertwining of these and of the tail of the male, which are generally 
to be found on one of the flattened surfaces, the body of the male 
sometimes coiling about in close proximity at several points to the 
other flattened side. 

In reference to the numbers of males and females associated 
together in each nodule, it ii interesting to note that although 
Breinl (p. 9) has noted the occurrence of tw r o males with one female 
in the case of 0. gibtoni, no one else has hitherto observed this 
condition, while in 0. indica, of the four females obtained entire. 
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two nodules had one male, and the two other nodules each had two 
males In the other nodules dissected no male was found at all* 

In structure, the worm very closely resembles Q. gibtoni, to which 
it has undoubtedly close affinity, and in view of the detailed descrip¬ 
tions of that worm already published (and referred to above) it is 
unnecessary to repeat heie a minute general description. 1 have 
therefore contented myself with a statement of the specific charac¬ 
teristics of the Indian worm, and a careful comparison with other 
allied forms as indicative of the reasons for the establishment of a 
new species Incidentally, light is thrown on one or two points of 
general interest as regards the specific diagnosis of Nematodes. 

The characteristics of this worm may l)c summarised as follows 
(cf. Tables 1, 2, 3, and Kiguica 5, 6, 7, 8, 9), the variations being 
discussed in detail later. 

Onchocerca indices n. sp 

Malt .—3 38 to 9.3 cm long (uverage 5 69 mm.); diameter of 
central portion of body, 175 to .220 nun. (average, 198 mm.), 
tapering to each extremity Anterior end straight and without in¬ 
terruption, posterior end oftcu spirally coiled, having a cloaca! 
swelling on which the cloaca opens, behind which the tip of the 
tail is generally bent sharply towards the ventral surface, forming 
a hook. Cuticle, .003 to 004 mm. thick in the central region of the 
body, where bIbo it has regular rounded ti ansverse ridges, the depres¬ 
sions between which are 005 to 006 min. apart at the maximum, 
these ridges becoming smallei and less conspicuous as they approach 
the two ends, where they are absent; finer striae were not detected 
Mouth terminal with three slightly marked lips and three papillae 
(not always easily seen) close behind the level of the opening. 
Oesophagus long, from over .847 to 1.22 mm. (average, over 1.051 
mm.), thick-walled, 031 to .039 mm (average, .036 mm ), and 
generally with a well-defined bulb (or “cardia”), .062 to .069 
{average, .064) mm. long, and .047 to .060 (average, 053) mm. wide, 
at the junctiou of the oesophagus, with the typical thin-walled, 
straight intestine. Nerve ring surrounds oesophagus usually at 
.188 mm., though sometimes at .172 mm. (average, .182 mm ) from 
the anterior end, and where seen the excretory pore appeared to be 
situated at .219 to .282 (average, .250) mm. from the anterior end 
Cloaoal opening at .062 to .086 (average, .07) mm. in front of the 
tip of the tail, the diameter of the body at the level of the opening 
being .042 to .062 (average, .053) mm. Anal papillae somewhat 
variable, generally eight or nine pairs in number, but sometimes 
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sttynimetirioal, their range being as follows :— Right —preanal 1, 
j>mr- (or ad-) anal 4 (or rarely 3), postanal 1, procaudal 1, caudal 
1 to 9. Ijeft —preanal 1, paranal 3 to 4, postanal 1, precaudal 1, 
caudal 1 to 2. Two unequal spicules of characteristic shape, the 
longer .207 to .274 (average, .257) mm long, and .009 to .012 
{average, .011) mm. in diameter at middle of length, curved in 
barmony with the body curve, the proximal termination being 
enlarged and funnel-slmped, and the distal termination pointed or 
rarely slightly bifid. Midway the median channel of the distal por¬ 
tion of the long spicule opens obliquely forwards and outwards to its 
.surface. Short spicule 08 to .094 (average, 087) mm long, 
enlarged proximally and flattened somewhat in the greater part of 
its length, being 006 to .012 (average, .007) min. in its less 
diameter, and 012 mm in its greater diameter, its distal ter¬ 
mination having a shoe-shaped enlargement for the guidance of the 
long ftpiculc. On one occasion the short spicule was missing, and no 
evidence could be seen of its having previously been present 

Female —May reach at least 100 cm in length; diameter of 
^central portion of body 38 to 63 (average, 47) rum , tapering at 
»oach extremity, both ends Wing stiaight and uninterrupted. 
Cuticle 02 to 024 mm thick m the central region, and thickened 
for greater part of the length of the body into prominent wavy 
ridges, which may be as much as .138 mm apart, generally in one 
.continuous spiral, with occasional gaps at one or other side, and 
also occasionally a double spiral may be found; no network is 
present, and the spiral ridges are gradually lost anteriorly and 
posteriorly, no fine transverse striae could be seen. Mouth termi¬ 
nal, with three very small lips and three papillae, but no separation 
of the head from the body, and no cervical swelling. Oesophagus 
long, 1 1 to 1 44 (average, 1 23) mm , and equally thick walled 
with that of the male, 031 to .034 (average, .032) mm. in 
diameter. Bulb (or cardia) more frequently indefinite than 
in the male, but when present is 062 mm long, and .045 
-to .000 (average, .050) mm. in diameter Nerve ring at .188 
mm. from the anterior end; excretory pore not seen. Anus at .125 
to .239 (average, 187) mm. from the posterior end Vulva in mid- 
ventral line, generally on a slight swelling, at 55 to .75 (average, 
.63) mm. from anterior end, leading internally into a thick-walled 
sometimes twisted vagina. Segmented ovum 026 x .017 mm., eggs 
-containing fully developed larvae .0251 to 0329 mm. long, and 
.0172 to .0251 mm. wide; larvae just free from egg, which has a 
wery thin shell, .12 to .196 mm. tong; and 0021 to .0024 mm. in 

Sa 



20 


< Jtm'fiina Suueet: 


diameter; .all stages up to free embryos being found in-the gstiitttF 
tybes yf the female larva, with very bluntly truncated bead, and 
gradually tapering to a very long fine point posteriorly, no sheath 
being observed. - .(Larvae were insufficiently well preserved to allo*r 
of accurate observation of histological structure, being also easily 
broken in making smears.) * 

, In a previous paper on O. gib son* (Gilruth and Sweet, 1911) the 
verv considerable amount of vanation in important structures wa* 
pointed out. as had also been done by myself on two or three pre¬ 
vious occasions (e.g, see Sweet, 1910, p. 243 et §eq., and p. 24T 
et seq.) when describing new species, which, so far as I am aware, 
have not yet been reoorded from elsewhere, and which are undoubt* 
edly and most naturally closely allied to analogous forms in the 
sumo 4<»st in “older M countries It would seem that the trans-* 
ferenee in these latter cases of the domesticated host from its older 
habitat to n new environment in Australia has fairly quickly Influ¬ 
enced the structure of some of the contained parasites to an unex¬ 
pected degree. On the other hand, although in most cases the older 
workers gave no indication of any variability in measurements 
given, it is probable that a considerable amount of variation exist* 
even in well-known species elsewhere. In view of this it is of interest 
while considering the value of measurements in specific diagnoses 
to compare work summarised m a paper by Fracker (1914, p. 22), 
in which ho seeks 11 to ascertain the extent to which the proportions 
of tho worm (Oxyunas venrncttlaris) were constant, and the parts 
which undergo the greatest variation/' considering especially the 
use of the formula suggested by Cobb in 1890, and since invariably 
used by him. Fracker concludes that while “ an individual should 
never be identified on the basis of the formula alone, or of the* 
proportions alone/' n the proportionate size of the organs in the- 
Nematoda is an important factor in their identification, and should 
be stated in any description of a new species/' With these con¬ 
clusions, in so far as they emphasife the necessity for a statement, 
of measurements, most workers in the group of Nematodes will 
agree, in view of the paucity of marked specific characters. 
Curiously, however, in the case of the two species of Onchocerca 
which I have studied in this special connection, measurements pro* 
portionate to tho length of the body even of the male, such as are- 
emphasised by Fracker, are useless for the purpose of specifio diag¬ 
nosis, such measurements having no relation to one another, while* " 
within a stated range, there is a marked similarity fn certain 
absolute measurements, quite irrespective of the length of tb* 
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apiviil, and such variations as do occur, are independent of the 
eile of the worm. All meaiuremente given in the paper on Oneho* 
eerea gibtoni previously quoted (Gilruth and Sweet, 1911), and 
those given here for Onchocerca indtca, have been made under 
identical conditions—the specimens being cleared in carbolised 
absolute alcohol, just before measurements were made with a stan¬ 
dardised screw micrometer eyepiece—so that in comparison of these 
twOeets of figures all extraneous influences are eliminated, except 
•any differences which might be due to a different preserving fluid 
Since, however, the action of the above clearing fluid freshly 
applied in tlie way indicated is to M plim M the body of the worm 
into its apparently normal condition as when living, I think this 
may be ignored, and we may regard the figures given as strictly 
comparable Reference is made to figures given by other workers 
as indicated, since although perhaps not strictly comparable with 
the two sets given by myself (on account of the slightly varying 
amount of swelling or contraction caused in certain parts by dif¬ 
ferent clearing reagents), they may at least be taken to indicate 
that variations in excess of those present in the worms examined by 
me, were encountered by these workers, so must be taken into 
account in separating two species so closely allied as the two under 
consideration. 

Reference to Tables 4 and 5 included herein will facilitate such 
comparison. As will be seen (Table 4), the range in length of 
mature male worms is considerably greater than in 0. gibsonx, O . 
gutturoea , or 0 bo vis y the other forms of this genus occurring in 
the connective tissues of oattle* the average length also being greater 
than in those species. Further, the worm is markedly stouter than 
any others, the specimens of O. xndxca exceeding in average diameter 
the stoutest of 0 . gxbsonx w both anteriorly and in the middle part of 
the body. The stoutness, however, hears no relation to the length of 
the worm, as will be seen on glancing at Rii, and Dii, and E in Table 
1. In spite of this, the variation in position of the nerve ring from 
the anterior extremity is exactly the same as found by ourselves and 
Cleland and Johnston in O. gxhsonx, though greater than that re¬ 
corded by Breinl, and less than by Leiper. Rather unexpectedly, 
moreover, in the two longest specimens of 0. ittdica, I find that it 
is slightly further forward than in the others, though one would 
naturally have thought to find the reverse. The oesophagus of the 
male again always exoeeds in length the highest range given for 
0. gibtomi by all workers, except Breinl, and, as a rule, that 1 found 
in 0. gutturoea or 0 . bovis* while in diameter it greatly exceeds 
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that of other forms (with the same exception), being often twice the 
thickness in those forms* The oesophageal bulb or 44 cardie ” also 
is unusually conspicuous, occupying ou an average the terminal 
.064 mm. of the oesophagus. In specimens of O . gibsont examined 
by me, it was not seen, though from Leiper’s and Breiul’s descrip¬ 
tions of the occasional thickness of the posterior end of the oesopha¬ 
gus, something of tlie sort was evidently present in some of their 
specimens, this probably accounting for this exception in regard to 
the thickness of the oesophagus mentioned above. A glance at the 
averages of length and diameter of the oesophagus of 0. tndica and 
0. gibsoui will show the extent to which that in the former exceeds 
that in the latter. The Cloacal opening is also often further from 
the posterior end than in specimens of 0. gtbsom examined by me r 
though the range in 0. indica corresponds approximately with that 
given by other workers for 0 gibsont The spicules show a certain 
amount of variation from other forms, most marked, however, in 
the case of the loug spicule This in general exceeds that of any of 
the other forms, the range of which it overlaps, except the greatest 
length of 0 gutturosa, while its lowest range only slightly overlaps 
the highest lunge of 0. gtbsom (Breinl) 1 and of 0. bovis . Further, 
the average length of the loug spicule of 0 indica is considerably 
greater than the greatest length given by any one fur 0 gibsont; 
though the range of thickness of tlie long spicule in 0. tndtea is 
included within the total range found in 0. gtbsoni. Not only does 
the loug spicule most nearly approximate that of 0. gutturosa in 
range of length, but also in the fact that the long spicule of 0. indica 
sometimes appears bifid as in 0. gutturosa. The range in length 
and diameter of the short spicule agrees approximately with the 
total ranges found by others and myself in 0. gibsont, though tho 
average, both of length and diameter of tlie short spicule, is greatei 
than the average of all forms of 0. gibsont described. The anal 
papillae also show considerable variation, as was pointed out by 
us to occur, though to a less extent in 0. gibsont. The highest 
number of papillae described by any observer (with the exception 
mentioned immediately) for the latter species, was seven pairs—one 
preanal, three ad- (or par-) anal, one post-anal, one precaudal, and 

L If the figures given by Dr. Brelnl for hb male specimens of OtwSo&rem gfteonf bo analysed, 
11 will b* etM that the three Individuals In which the length of the ton* spicule overlaps tbe lower 
end of tbe wife found In O indies do not show the oonoumnt characteristics found In O. fauttss, 
eioqNf|||at In one case (No. 19), a length of oesophagus (1,074 mm) which h unique and extra- 
ordttwr? for d giksont t la found In a worm having a length of 110 mm. for the long ^dcule. Apart 
from thb one worm there does not appear to be any regularity of variation In 0 fifeonrf, la the 
features ref er red to, as characteristic of 0, m diem. A study of three tablet will emphasise the 
extreme and Irregular variability of Australian specimens of O. fib sm d. 
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one caudal (the latter three being grouped together in theme descrip¬ 
tion* as three poit-anal). In oue specimen seen by Ureiul, and one 
tide of one specimen from our material, an additional papilla Wafa 
present anterior to the usual preanal ones, making eight m those 
two isolated cases The exact way in which these occur in the sir 
male specimens of 0 utdira referred to is shown in Table 2 and 
Figure 9, where it will bo seen that, with the exception of one side 
in oue case, the smallest number of papillae is eight on each side, 
while nine are present nearly as often as eight; and, also, the 
arrangement is different from that of 0 gthso/ti, the additional 
papillae being ad anal and caudal in position, not preanal. It is 
also interesting to note the occasional occurrence of only three 
adanal papillae, as is characteristic of O gihxotn, though in two out 
of these three occurrences the number of postannl (four) characteristic 
of O. tndtea are certainly present, in the other case I could not be 
positive on the point Transverse ridges are present at a distance 
of 00ft to .006 mm apart, cf .0045 to 0060 mm. in 0, gtbaoni 
( 045 nun given by Lei per must surely he a printer’s error for 
.0045), and .005 to 006 mm in O hori* n and contrast Neumann's 
measurements for O. gvtturona . 

In the case of the female worms (see Table 5) the length and thick¬ 
ness of 0. mdica falls within the range found in O. gib$oni % with 
the exception of the tail, which is markedly thinner; the average 
thickness is, however, distinctly less in O mdtea (except in the 
middle of the body, while the nvciage diameter of the tail of 0. 

tndtea female is less than the minimum given for the tail of 0 . 

gibeoni female The position of the nerve ring is constantly the 
same as in the highest lange given for O gihaont The length of 
the oesophagus in the four females of 0 indiea, in which it, waa 
measurable, always exceeds that of 0 gihtont, with the exception of 
two instances quoted by Breinl In thickness it is fairly constant 
in O. tndtra, and within the range found in O gibnom. The 

average length and thick ness in much greater in 0 mdica than in 

0. gibsotit. The position of tlic vulva and that of the anus varies 
much less than in 0 gthwni, and like each of the other species of 
Onchocerca, they fall within the range found in O. gibaont , though 
their average positions are much neam the tip of the head and 
tail respectively than in that species The egg, when segmentation 
is complete* is similar in sise to that of 0. gtbaoni. Eggs contain¬ 
ing fully developed larvae are smaller than those of other species, 
and the larva when just freed from the egg shell is distinctly shorter, 
.12 to .196 mm. being the length in 0. indtea, this range over- 
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lapping that of 0. putturosa .only. In diameter it is often- only 
half that found in other forms. The cuticle in the female 0.*indiem 
is distinctly thinner than in 0, gutturo$a> but twice at least aa 
thick as in 0. pibsoni. Moreover, the ridges of the cuticle so char* 
acteristic of the female Onchocerca are further apart in the middle 
of the body than in 0 . pibsoni, and are often much more prominent*. 

Comparative measurements in some of these cases may posoibl? 
be regarded as misleading, and further observations may render 
the range in sise much uearci, still the greater number and different 
arrangement of the anal papillae, and the greater length of the 
long spicule, the generally thicker head of the male and thinner 
head and tail of the female, and the usually longer oesophagus in 
both male and female seem to call for the separation of the new 
species, which it will he seen is in some respects intermediate 
betweeu 0 gtbsoni and 0. gottorosa. 

This being established, one expected to find, even more than a 
possible geographical delimit at ion of the species, a definite relation 
to the special host; and in examining the material which so recently 
arrived from an old Indian bullock (Bos indicut) from the Malay 
States, and from Siam humped cattle (Bos indie im) freshly imported 
into Kuala Lumpur (F.M.S ) for slaughter, 1 certainly expected to 
find that these nodules, especially in the former case, wero 0. tndica , 
and in the latter cither that, or quite possibly a form intermediate 
between it and 0. gtbsoni^ and perhaps tendering the separation of 
the former from the latter untenable. To my buiprise, the nodules 
from all of these contained worms belonging without any doubt 
whatever to 0 . gibsoiu, the measurements, etc., of those parts men¬ 
tioned above on which the sepai at ion is based being almost invariably 
those of average specimens of 0. gtbsoni, or even nearer the limit of 
the range in 0. gtbsoni , away from that which approaches the 
range of O . indtcaA This fact corroborates some years after, and 
on varied material from Bos indicus from Siam os well os Indian 
bullock (Bos indious) long domiciled and possibly bred in Malaya, 
the identification by Leiper of Ford's original material, also from 
an old Indian Zebu iu Malaya Johnston (1911, p. 223) quite 
obviously misinterprets Leiper in stating that he identified “ aortic 
worms ” in Malayan buffaloes recorded by Ford, 1902 (not 1903) 
os Onchocerca gtbsoni. Leiper’s identification (1911, p. 10) was 
of the material referred to by Daniels (1904, p. 17) as coming ffom 
", gear the shoulder in bullock beef.” For purposes of comparison I 
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append iu Tablet 0 and 8, the measurements made of the worpis 
found in these Siamese and Malayan nodules. One nodule from thq 
Indian bullock was particularly interesting, as it was found to con¬ 
tain two females, 4 it. and 4 v. # and three male worms, 4 i., 4 ii. 
And 4 iii. Mo. 3 was also from the same animal, Nos. 1 and 2 being 
irprn the Siamese bulls. Also, in Table 7 and Figure 10, I have 
ahown the number and arrangement of the anal papillae, which are 
emphatically not those of 0, indica t and which vary considerably 
sunong themselre*. It is interesting to note in Fig 10 (3, left side) 
one solitary and unilateral example of four adanal papillae (cf. the, 
UsuaLfour adanal papillae of 0. indtea ), though even here the total 
number of papillae is only seven on that side 


CONCLUSIONS. 

It is evident then that we have in India itself a different species 
of nodule-forming worm from that present in the same host species 
in Siam and Malaya, and in Bo$ taunts in Java and Australia. 
The exact geographical limitation of 0. indica , I am unable to state 
further, and it is more than possible, as hinted before; that with 
additional material from Burma and Bengal, or elsewhere, one may 
find a complete mergence of the one species into the other in new 
of the remarkable extent of variation in each, but especially in 
O. gibsoni, and of the already known overlapping in some measure¬ 
ments. Still there is the most definite and constant means of 
separation in the association of a shorter long spicule, with a 
smaller number and different arrangement of anal papillae in 0. 
jftbsoni. 

It would appear that O. indica is the true species of the Peninsula 
of India, and O . gtbsant as seen in these Siamese and Malayan 
cattle that of the Malay Peninsula, and immediately adjacent coun¬ 
tries. Further, either (1) the 0, gxbsoni seen in Australian cattle and 
that of the Malayan and Siamese cattle are undergoing a process 
of modification parallel with one another, from 0 . tndtea, or (2) 
0. indtea has arisen from the Malayan 0 gtbsoni; or (3), and 
most probably, both 0. indica and the Malayan 0. gibaom have 
arisen together from the original form, and from this Malayan 
form either directly or indirectly the Australian form (introduced 
at least 70 years ago) has continued to be modified, its variability 
being quite remarkable. Although the greater length of the large 
spicule of 0 . indica is fairly constant, and its shorter length in the 
Malayan 0. gib$oni is likewise fairly constant, the anal papillae 
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certainly show some slight indication of a not very distant common 
ancestry, and there is no doubt in my mind that the host animal 
of the original Asiatic nodule-worm will yet be found in the Indo- 
Malayan gaur or wild ox {Bon (Brbos) gaums), or its variety, the 
Seladang, or the nearly allied species, the Javan Bantin 

It is to be noted further that in the regions where these nodules 
occur in Australia, the number of animals affected is much greater 
than in similar parts of India and apparently of Malaya. This 
greater frequency in Bom taunt* is undoubtedly due to its having 
less resistance to the development of the parasite than has Bow 
indicus, which is at least more closely allied to the presumptive- 
original host As to Java. I have been unable to obtain definite 
information as to the relative frequency of the nodules in introduced 
or locally bred Bos taunts or Bos itidicu* 1 One jh justified in the 
light of the evidence in expecting to find in Jnvuu nodules character¬ 
istics closely siimlni to those of the Australian form, though whether 
they have been introduced into Java from Malaya or from India, is 
as yet unknown, though one would judge the former to be the more- 
prolmble It is. of course, quite probable if the Indo-Malayan gaur 
were the original source of infection that also the Seladang of 
Malaya was and is likewise infected, and that this was the imme¬ 
diate source of the infection of the Malayan cattle. Whether the 
Javan Bantin was also infected, either originally or secondarily, or 
whether the infection came there from the Malay Seladang or from 
Malay cattle, we cannot vet tell 

The greater variability of the Australian form is only analogous 
to what I have pointed out previously (Vide supra), that the ten¬ 
dency is when parasites are introduced into this continent, even 
in their normal European (or other) domesticated host, for con¬ 
siderable variation to take place at times resulting in the forma¬ 
tion of what appears to be a distinct and new species 

It is greatly to be regretted that material is not yet forthcoming 
from the Malay Archipelago for close comparison with these forms, 
as it would appear from the above tlmt the entrance of tlie nodule- 
worm into Australia cahnot be credited to the introduction of 
Indian cattle into the Northern Territory, but rather to that of 
cattle from further East, and so quite probably from Timor—a* 
previously emphasised—sometime between 1824 and 1840. It is to- 
hoped that information and material from Timor may soon be 
forthcoming, in which one may expect to find a link between the- 
Malayan and the Australian 0. gibsoni. 


1 Bh AdcUndum t 
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The contention of Dr. Gilruth and myself (1912, p 24) that the- 
buffalo was probably not the means of introduction—since the 
buffalo banters of the Northern Territory (who used the brisket 
for food and the skins for export) ttnve never seen these nodules—i* 
strongly supported by the fact that both in Java and in India, 
whence buffalo have been imported into Australia, although nodules 
are present, they are found closely attached to the skin, a fact 
whioh was unknown to ua at that time 1 

The intermediate character of 0 rndica in some respects between 
0. gib$on% and 0 . gutturona suggests tho possible origin of the- 
latter form from 0 indica ut some earlier period in some way not 
yet known. 

No definite evidence is forthcoming from any source as to the- 
life-history of these foims 


8UMMAHY. 

1. Worm-nodules in the connective tissues, caused by species of 
Onchocerca are now known to exist in cattle and associated animal* 
as follow:— 


Flu# 

Jin 


Hoot Animal 

Bos taiinw 


Previous record 

0. gi1»oni 


Present record * 

oo-w; 

0 gibsoni (*) 

ft 


Bos indious 


( Do Does, etc ) 


0. -p (P) 

l» 


Hybrids of above 


— 


0 gibsoni (*») 

»» 


Boa buluvlia 




(subcutaneously > 
0. sp (P) 

*» 


Bos ban tong 




(subcutaneously > 
—-3 

Sumatra 


Bor tauro* 


— 


0 gibsoni (?) 

»• 


Bos indicus 


— 


0. sp (P) 

•* 


Bos bu>«liH 


— 


0. sp. (P) 

» 


Bos hanteng 


_ 


(subcutaneously > 

Bali 


Bos taurus 


— 


O gibsoni (*) 

Madura 


— 


— 


— 

Lombok 


— 


— 



Timor 


— 


— 


— 

Poeloe Laoet 


Bos indicus 


— 


o. sp. (’) 

Philippine Is. 


Bos indicus (P) 


— 


— 

» *» 


Bos bubalu 


— 


— 


X 8m Addendum 1 

t TbTitork (T)ln this column Indkateo that, slthoufH I tart now ovldeoce of tho oxlitorfoo or 
tho nodulos-M Imitated, oftbor the material available l» umtas tor asset-opocrfdc detoruriaatlon,. 
or tftos material tor this purpose lo not yet In hand 

S The nuk — ludtateo that each ooduta on m yet uoknoom In thoM oaoo*. 
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Mata. 

Bait AataaaL 


Furious rsoovd. 


rrutDiUHHViL 

Bmflu I*. 

Boa tanma 

. 

— 



*# N 

Boa bubalis 

- 

— 


■S 

{Singapore 

Boa indious 

- 

— 


— 


Boa bnbalia 

. 

— 



Kuala. Lumpur 

Boa indiotu 


0. gibsonl 
(Daniels, Ford, 
Leiper) 


0. gibaonl 

M M 

Boa bnbalia 


—• 


o. ap. CP) 

Penwg , 

Boa indious 


— 


0. gibaoni 

rt 

Boa bubalis 


— 


0. ap. (P) 

tfalaya 

Boa taorna hub- 
backi 


— 


— 

81ftm 

Boa indions 


— 


0. gibaoni 

Burma 

Boa indiotu 


— 


0. ap. (P) 

ii 

Boa bubalis 


— 


O. ap <*) 

A Mam 

— 


— 


— 

Bengal 

— 


— 


— 

Bihar and Orissa - 

— 


— 


— 

Ceylon 

Bos indions 


— 


O indlea n «p. ( d ) 

I* 

Boa bnbalia 


— 


O.indica n.ap. (P)^ 

ItadihA 

Boa indiona 


— 


0. indioa n fcp. 


Bos bubalis 


— 


— 

Central Prorincea - 
and Berar 

Boa indiona 
(6*) 


— 


0. indioa n*sp. 

Central Prorincea - 
and Berar 

Boa bnbalia 




0 indioa n.sp< (F) 
(anbontaneonaly) 

United Prorincea - 
of Agra and 

Boa indie ui 
(*-20%) 




0 indioa nsp. 

Oodh 

United Prorincea • 
of Agra and 

Boa bnbalia 

• 

— 

- 

0 indlea n ap. (?) 
(subcutaneously ) 1 

Ondh 

Panjanh 

Boa indions 

- 

— 

- 

0. indioa nup. 

H 

Boa buhalia 


— 

- 

0. indioa n.ap. (?) 

If 

Camel us hact- 
rianus 

“ 

0. fasoiata 
(Loose, Railliet) 

■ 

— 

Bind, Baluchistan - 

Boa indions 

- 

— 


— 

and Bajpatana 

Bind, Balnchiatan - 

Boa bnbalia 


— 

- 

— 

and Bajpatana 

Bombay Presidency 

Boa indjona 

- 

— 

- 

* 

I* >• 

Boa bnbalia 

* 

— 

- 

— 

Egypt 

Boa indiona (P) 


— 

- 

0. ap. (P) 

» 

Boa bubalia 

- 

— 

.. 

— 

99 

Camel us drome* 
dariua 

• 

0. faariata (P) 
(Mason) 

■ 

— 

•Sudan 

Boa Indiana (P) 

ii 

— 

- 

— 

M 

Boa bnbalia 


- — 

• 

— 
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Msec. 

Uod AnbaaL 

Algeria and Tunis * 

Bos tanrus (?) 

Italy 

Austria 

Germany 

Denmark 

flwftserland 

Taupe 

Bos taurua 

f* t* 

» m 

»* »i 

ii M 

t? ii 

Great Britain 

United States of - 
America 

ti n 

M *1 

United States of - 
America 

South America 

» ■ 

Bo* indicua and 
hybrids 

Bos taurna 

Bos indieui and 
bybrida 


Previous rcootd. Pnn^t record. 

40-90? 

• O. gutturosa' — 

(Kb umann) 


<J bofi» (Ftettre) - O. bovis 
not nodul^i form¬ 
ing 

O. (?) henolfs - 
(Stiles) in oap- 
aule of spleen 


2. Allied parasitic worms are present as previously known in the 
main aortae of cattle and buffalo, as follow :— 


Plaot 

Java 


Hont animal*. 

Boa mdiona (rarely) 


farealtt 

fil&eophora poeh 

H 

w 

Boe buhalis 


ii H 

Sumatra 


Bos indions 


Onchocerca aimillata 

ii 


Boe indions (rarely) 


E. poeli 

#■ 


Bos bnhalia 


ii i» 

n 


Boa hubolia (rarely) 


0. armillata 

Malay States 


Boa indicua 


ii ii 

ii i> 


Boa Indioua (rarely) 


E poeli 

*f M 


Boa bubalia 


i> it 

II M 


Bos bubalis (rarely) 


0. armillata 

Annam 


Bos indicua 


u » 

ii 


Boa indicos (rarely) 


E. poeli 

ii 


Bob bubalia 


i* it 

»• 


Bos bubalis (rarely) 


0. armillata 

India 


Bos indicua 


ii it 

ii 


Bos indicua (rarely) 


it i» 


3. The new species herein described from cattle m India, 1 while 
overlapping in some respects the allied species 0, ptbsoni and 0. 
gutturoia, differs from those, in the association in the male worm 
of a oertain range of length of the larger spicule intermediate 
between those two species with a greater number of differently 
arranged anal papillae than is found in either of them, and from 

1 And CM Addendum 1, re Hi pre-net In boSilo In India. 
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O. gibsoni further in the thicker head of the male, the thinner 
head and tail of the female, and the generally longer oesophagus in 
both. 

4. The limitations of these species appear to be geographical 
rather than otherwise:—thus, 0 . gutturona is characteristic of 
Northern Africa, presumably in Bon faunu; 0 . indtea is found in 
Bon indicutX in the peninsula of India, and O gibnoni in Bon 
indxcun in the Malay Peninsula, and as a very variable form in 
Bon taurun in Australia, and most probably the Malay Archipelago. 
The occurrence of such nodule-forming worms is probably much 
wider than is at present suspected. 

5. The evidence supports the theory that worm-nodules were 
introduced probably by cattle from the Malay Archipelago, and not 
by cattle from India, and theiefore almofit certainly they came in 
the cattle brought from Coepang in Timor in 1824 or 1840. 

6. The Buffalo cannot be implicated so far. 

7. The original parasite and its original host are probably to be 
aought for in the Indo-Malayan gaur or wild ox {Bon (Bibon) 
taurun), from which also 0 gutturosa may be derived indirectly 
through 0 . indtea 

8. No evidence ib forthcoming as to the life-history, from any 
source. 

In conclusion, I wish to cxpiess my thanks to Professor Baldwin 
Spencer and to Professor H A Woodruff for permission to use their 
laboratories in this University for the purpose of this research, and 
to them and to Dr. T. S. Hall and Mr. H R. Seddon, for their kind 
interest and ready help. 


ADDENDUM 1 

Sine© the foregoing report was presented, I have received a 
further supply of nodules (a) from cattle {Bos tnrhevs) from 
Southern Siam, sent by Mr 8 L Symouds from Serembam, F.M.S., 
and (b) from 8 Indian buffaloes {Bon bubalin) from Mr C. W 
Wilson, from Aligarh, United Provinces, India. 

(a) These are typical nodules of 0 gtbsoni , with the characteristic 
dense fibrous oapsule much thicker than in 0 . indica In one nodule 
no male could be found, although the female contained fully de¬ 
veloped eggs and larvae. Caseation was considerably advanced in 
parts of this nodule, and neither the head nor the tail Df the 
female could be found. In the second nodule there was much 

1 And M Addendum 1, m t* pnatoM in buCtld In India. 
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extravasation of blood into the worm-tunnels, and the anterior end 
of the female and most of the male were caseated. Iu the tLird 
nodule there was also much extravasation into the worm-tunnels, 
and caseation of nodule and worms, but the heads of both male and 
female, aud the tail of the male, were obtained, and served but 
to confirm the obseivations made in the body of this report on 
nodules from Siam, provided by Mr. T. A. Ford, these worms 
being certainly 0. gibxoni 

One or two peculiarities iu this specimen uro specially note¬ 
worthy, tho remarkable distance (1.24 mm ) of the opening of the 
vulva from the anterior end, even for 0. gibsoni, in which it is 
often so much greater than in 0. oirf/m (cf Leiper’s description of 
1.23 imn ) Also in the male, are found a remarkably short, thin 
oesophagus (length .314 mm., and diameter 0094 nnn ), and a very 
short il long ” spicule ( 138 nun ), which are quite unique even foi 
O gxbsoni. These featuies, with the abnormally thin head aud body 
of the male, emphasise the statement made in connection with the 
previous material of O . ytbsont from Siam, that where any special 
variations from the average measurements of O. ytbsont exist 
therein, those variations are in an opposite direction to those mea¬ 
surements winch aie thaiaeteiistic of O nuhva A similar state¬ 
ment is true here of the anal papillae, which are as follow • - 

R., preaual 0, adanal 2, postanal 1, caudal 2; 

L., preannl 0, adanal 2, postanal 1, caudal 2, 
making a total of five on each side—aguin a smallei number than 
is usually found in O gibsorii 

(b) The nodules from the buffalo diffei somewhat in external 
appearance from those found in cattle, the capsule of free nodules 
being at times much thicker than in Bon tndicus, and the fibrous 
tissue much less compacted in the outer part of the capsule than in 
either Bos t aunts or Bos indicun , though at the same time it is 
very tough and resistant to cutting or tearing At other times, a 
continuous capsule wall is absent, only a trifling amount of fibrous 
tissue being present, and then forming long independent strands. 
A quantity of muscular tissue, more or less degenerated, surrounds 
the nodule in place of the ordinary capsule Very frequently the 
nodule is closely united with the skin (sec Fig 12). Tliere may be 
then also no true capsule wall, the nodule ( = worm-area only) 
lying in the subcutaneous muscular tissue There is present a very 
small amount of white fibrous tissue forming long bundles emerging 
irregularly from the worm-area and mingling with the fibrous tissue 
of the subdennal layers. The trabeculae forming tjle walls of the 
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worm-tunnels have a considerable quantity of fibrous tissue. Thofe 
nodules are inseparable except by cutting from tlie skin, as con¬ 
trasted with the sindoth surfaced compact capsule of 0. gib$oni in 
either 1 Bom tauruM or Bom indtcuM, or of 0 . indica in Bom indicuM. 
This firm attachment to the skin in the buffalo is attributed by 
Mr. Wilson “to the density of the subcutal structures in that 
animal. ” Ho also state* that “ the * nests 9 show more tendency to 
calcify quickly in the buffalo than in cattle, M but that he has 
“ failed to notice any variation in colour ” such as was mentioned 
by one observer. The hairlcssness of the skin over the nodule, noted 
by the same observer, is apparent slightly, in one of the specimens, 
but I cannot detect any thinning of the skin in that position. These 
nodules were taken from the vicinity of the sternum in three 
buffaloes, 8, 11 and 12 years old respectively, considerable caseation 
being present in several, c g., m II , m which the head and tail of 
the female were not found, and III., in which the head of the male 
is missing. (See Tables 9, 10 and 11.) Nodule 11. had two males 
with the one female, while one male only was present in each of the 
others Commencing caseation also accounts for some uncertainty 
in regard to the anal papillae in the mules II 1 and II. 2, while 
the tail of the male III was much distorted, the long spicule having 
torn through the postamvl tissues 

Reference to the tables (9, 10, and 11) herewith added, and their 
comparison with those previously given will be found to establish 
the conclusion that these nodules in Bom bvbalit in India are 
caused by the same species of worm as causes those in Bom indicvM 
in India, vis , O. indica. In the male the thicker anterior end, 
the longer thicker oesophagus, the slightly more anterior cloacal 
opening, the thick and longer large spicule characteristic of 0. 
indica are all present, while in I., and as far as can be seen in II. 1 
and II 2, the anal papillae are such as are found in that species. 
In the female, the thinner anterior end characteristic of 0. 
indica is found, with a fairly long oesophagus, and also a more 
posteriorly placed anus, but the other features are not so character¬ 
istic, though still such as are found in other specimens of 0. indica. 

It will be seen that this further ■ material entirely confirms the 
couclusions arrived at in the body of this Report (1) that the 
nodule worm of India is a new species different from that of Aus¬ 
tralia, (2) that the nodule worm of Siam or Malaya is similar to 
that of Australia, (3) that the Indian buffalo has not been the carrier 
of this parasite into Australia, and (4) th*at Malaya or the Malay 
Archipelago has been the source of the infection of Australian cattle. 
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ADDENDUM 2. 

Since the foregoing has been printed, 1 have leeeived from Dr. 
L. de Blieck, Duet tor of the Government Vetcrinaiy School at 
Buitenzuig. Java, a statement by Dr Snnt of the results of tho 
enquiries made by the Dutch uuthmities ut my icquest, into the 
occurrence of woim nodules in Netherlands India 

The following m a ti huh] a turn of this repm*t —“ 1 have often 
observed the 1 woi m-nodulea ’ canned by Onchocerca ydmom at tho 
abattoir at Buitenzorg Thev have been seen in liutive as well as 
in cross-bred cattle (le, of native with Euiopetm. Australian, 
and Bengal (Zebu) cattle) Thc> liave been mostly found in cattle 
originating from Goinbong. and Pnciworedjo, puncipully in 
Javanese cuttle Several times, however, they have been Been in 
animals oj igiiiatmg from the Buitenzorg district and Bantam, also 
in cioHH-bred Australian and m the few' Australian cattle killed at 
Buiteuzoig 

“ At Batavia, Mi Jeiine found them to occui in nearly every 
ammal killed (these being impoited Austrulian) 

“ In native cattle they weie onh found in the hi east muscles; m 
Australian cattle at Batavia, however, they weie found also in tho 
abdommul muHcles in front of the stifle 

“ Out of about 4000 kurliouws inspected, two weie found to have 
one worm-nodule each—in l*>lli <aHec» in the breast muscles—which 
matrow opualh differed in no wav from the wonn-nodules in cuttle 
It is seen fiom tins, that tlicv onlv veiv rntely muu in karbouwH 

Mi Sohns was able to uifoim me that they have been repeatedly 

found by him in the residencies of ltcmhong and Kedni, in fclio 
breast imwclos of uutive c attic He also found them in the kurbouw r s. 
but only very seldom 

11 Family, it may be stated flint, Mr de Does a slioit time ago 

personally intimated to me, that he had also seen them in cuttle at 

Poeloe Laoet, an island at the S E point of Borneo 

“ Briefly stated, it mav therefore he accepted Hint woim-nodulea 
caused by Onchocerca ythtnnt occur over the whole of Java in native 
as well as cross-bred native cattle, and in kaibouws Further, that 
the said disease has ulso been found mi othci inlands (Poeloe Laoet) 
of the Archipelago ” 

The teim, native cattle, employed in Dr Smit’s report, cannot 
obviously refer to the original wild ox of Java, the Bantin (Bor 
bant eng). It is, however, undoubtedly applied to animals 
of the Bos indicus fvpe bred in Java, and possibly the direct 
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descendants—either purebred or hybrid— of tlie Bautin, which, at 
pointed out above (see p. 3), is regarded as being, at least, closely 
allied to tlie ancestor of tho Zebu. 

Material has been sent to mo from Java, but is not yet to hand. 
The results of its examination, uud the j elationahip of the nodule 
worms in the Javanese Bob indicu*i in the hybrid Bos tndteus 
(Javanese X Bengalese), and in tho Javanese Karbouw, will form 
the subject of a later report by myself 

In reference to the Indian cattle, Boh uuitcu** imported into the 
United States of Amenca fioiri infected areas in India (see p. 14), 
I am informed by'Dr. B H Hansom that so fai as the officers of the 
Bureau of Animal Industry huve been able to mako any observa¬ 
tions, worm-nodules have not becMi discovered 
26th May, 1915. 
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DESCRIPTION OF PLATES. 

Fig. 1. Photograph of Indian Bull (Bos tndtcus) 

Fig. 2. Photograph of Buffalo (Bog bubodis), Malayu. 

Fig. 3. Normal nodule after dissection. (Micro-photograph) 

Fig. 4. Abnormal nodule after opening up of capsule only. (Micro- 
photograph). 

Fig. 5. Hoad of male worm, in nodule E, of Onchocerca tndtca, 
n. sp., from Bog tndtcus, India, shoeing mouth and three- 
oral papillae. 

Fig. 6. Tail of male norm, in nodule Bi, of 0> indica, n. ap., 
from Bos tndtcus, India, (a) anus. 

Fig. 7. Tail of male worm (i), in nodule D, of 0 tndtca, n. ap.* 
from Bos tndtcus, India, (a) anus. 

Fig. 8. Tail of male worm (u), in nodule D, of 0. tndtca, n. sp.* 
(a) anus 

Fig. ». Tails of six male specimens of 0. indica, n. ap., from Bo* 
. tndtcus, India, drawn to scale from ventral surface, to 
show anal papillae, (a) anus 

Fig. 10. Tails -of six male a pec i me ns of 0. gthsoni , from Bo* 
indteus, from Siam and Malaya, drawn to scale to allow 
anal papillae, (a) auus. 

Fig II Tails of three male specimens of 0. tndtca, from Bo* 
bubahs, India 

Fig. 12 Showing relationship of superficial nodule in Bos bubalt* 
to skin and subdermal tissues—microphotograph. 

All other figures than photographs outlined by camera lucida. 
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Art II — Revision of the Australian Cietehdae 
Okdkk Colkoptkra 

* B\ H T. CARTER, U A., F K.N. 

(With Plato VI ) 

' [Komi May J«tth, 19151 

Theie is considei able difficulty in detei mining the species and 
sometimes the geneia of insects of tins family The ill-defined 
genera ami the mu out dinatcd wmk of individual authors have alike 
conti jbuted to this The follow mg attempt to clear the atmosphere 
may bo some assistance tow aids the inherent classification of the 
whole gmup A great quantity of material lias been placed at 
the authoi 's disposal, for which special thanks are due to the follow¬ 
ing museum authorities and private collectors •—The British 
Museum of Nutural Histoiv (spccimeus sent from which have been 
compared with the types of Pascoe, Bates and Blackburn), National 
Museum, Melbourne, South Australian Museum, Queensland 
Museum, Mr. A M Lea (who owns the best private collection iiv 
Australia), Dr E W Ferguson The authoi *s own collection con¬ 
tains material! laigely taken h} himself in various parts jof 
Australia, while an examination of M&cleay's types has lieen made 
in the Australian and Mndcny MiiHeums in Sydney, the latter 
also containing the valuable collection made by the late Mr G 
Masteis In the new catalogue of Junk (Berlin), this family has 
l»een edited by Hcu‘r Borchmunu, undei the name AUecvhdae , the 
genus Cmfefa, F (S\s Knt . 1775), being placed as a synonym of 
Gonodrra, Muls (Col Fr Pect . 185G) Not having been able to 
procure the papers bv Scidlitz, which apparently discusBes this 
point, I have kept to the historically earlier name Cintelidae , as 
employed by Luiordaiic The oailicst. lefeienco to AUrcvla , F , is 
S\s El u , 1801, p. 21 

According to Leconte and Horne the only two characters that 
isolate this family are—(1) The pectinate daws, (2) Anterior coxal 
cavities closed behind 

The family is also clearly separated from the Tenehnontdae by 
the presence of lamellae on the tarsi, in the Australian fepecies there 
are in general two on each of the four anterior tarsi, and a single- 



Austi'alian Cistcltdae. 


08 

lamella on the penultimate joint of the post tarsi Our genera i»hv 
l>e readily arranged into two groups 
Group I —Mandibles simple, acutely pointed, head pi mlneed into 
a. muzzle 

Group II —Mandibles bifid at apex, head little produced 

The generu Ijelongiiig to Group 1 ma> lie tabulated as follows — 

Group I Mandibles simple, acutely pointed Head pi od need into a lieak 

1 H Prothorax oblong or rylindnc 

*2 6 Antennae with joint 11 nearly or quite iih long as 10, lxxly navi¬ 
cular 

,1 Prothorax cyhndnc, intercoxnl process t ruinate <>i rounded 

uet/iyMHu, Pose 

u£t*lU*tH8, JittL 

neoatractu$ % boil h 

4 0 Pmthornx more dopruasud, mterioxal process sharply triangular 

•5 Elytra brilliantly metallic, with post tilnoo nxcia^l and flattened 

alrmeonta, Rates 

6 Elytra not brilliantly metallic, cT with po»t tibiae (and sometimes 

femora) widened clnonioiiiota, Pose , Licymmu*, Hates 

7 Antennae with joint II much shelter than 10, body oblong 

anaco, Bates 

8 Antonnao with joint 11 nuaily three times longtn than 1(1, body 

obovute Hynuti uiduf, Mucl 

$1 Prothorax transverse witli evenly rounded Bides hemicutela, Bluekb 

10 Ifl Prothorax much wider at base than at apex 

11 16 Antennae short 

12 Eyes largo and appioxiuiate, tibiae generally curved aprlhttu$, Pasc 

13 16 Eyes smaller nnd distant, tibiae straight 

14 Elytra not wider than base of prothorax, procoxne separated by 

liunina neocuitela, Jjorili 

(now prueoce ) pnetidorittfla, Bhukh 
16 Elytra wider than base of prothorax, procoxae contiguous 

ulotehidi. li gen 

L(j Antennae long UniyrkUm Newm 

In some of the genet a, especially of Group I (eg, Afthymus 
and Chinmomora) % the speues exhibit great colour variations Thu 
is moio notable in the legs, which me sometimes buolouied, some¬ 
times moniKoInured, with eithei of the two colours pievailing The 
abdomen and sometlines the cl\tin undeigooR change of colour In 
*ueh cases it is difficult to sft\ how far--jf at all —colouration may 
alone constitute specific differentiation The combined information 
of the field and cabinet naturalist is necessary to state if certain 
variations are constant geographical characters, or merely indivi- 

* Except tn C /brvfonftb, Hated, in nhlch the apUal mittnital joint 1* shorter than 10, though 
not n markedly an vtalvd by listen 
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dual *' freak*.” In specimen* examined by the author from the 
Bates’s collection (Britiih Museum), every such colour variation ia 
noted by a label, with n sp. written thereon—and often with a 
specific MS name The author does not agree with the grea^ 
majority of these distinctions, and ventures further to suggest that 
some of Bates's genera are insufficiently differentiated from their 
kindred. 

It would appear also that the late Canon Blackburn’s writings, 
to whose industry and comprehensive work Australian entomology 
owes a great debt of gratitude, tend somewhat in the same direction. 
It is Blackburn who pointed out the necessity for studying the 
sexual characters of Group I.—in differentiating genera He also 
first, bo far as I know, pointed out the forticulate anal appendage in 
the male of the species lie (mistakenly) believed to be Metutf.it 
pimeUndet , Hope (Proc Lfnn Soc , N.8 W,, 1888, p. 1436) I find 
this anal appendage in all cases examined of the larger species of 
Group II (eg, Ilomotryeis ), and in some genera of Group I , and 
it is only the difficulty of examining small specimens in a dried 
condition that prevents at present a more complete statement on thi* 
point. 

For example, in Chmmomoca (Licymruu*) fvreicolh Bates, the 
anal appendage can be readily extruded—if not already evident— 
and presents the appeurance of a lamina, on which the forceps are 
seen in relief It was apparently this appendage that was con¬ 
sidered by Bates as the sixth abdominal segment It is eIbo evident 
in <f of Chromomoea jncta, Paso , though neither Pascoe nor 
Bates mention the number of abdominul segments in this genus 
1 have drawn this appendage with the aid of a camera lucida from 
specimons of eight species, shown in the accompanying plate. 


Aethysslus, Pane 
Atractu *, Lac. 

Neo-atractntt , Botch 

1 5 Whole upper surface brilliantly metallic 

3 Surface densely pubescent, closely and strongly punctate 

eras, Pane 

3 5 Upper aurface slightly, or not, pubescent, pronotum and elytral 

intervals sparsely punctate 

4 Legs and underside (In general) dark, seriate punctures large 

and transverse vtndu, Boisd 

var. rrWum&7HUN, Boisd 
var. rvbrivtniru, n.var. 



Australian CiattUiUte. 


5ft 


$ Leg* red, seriate punctures smaller And round 

6 8 Prothorax black, elytra metallic, leg* dark 

7 Elytral intervals coarsely rugose punctate 

8 Elytral intervals very lightly punctate 

9 F rot bo rax red with central block vitta 

10 14 Protborax red, without black vitta 

11 Head red (except in var. of rvfiouUis) 

IS Pro not um densely punctate, elytra reddish 

13 Pronotum sparsely punctate, elytra blue 

14 Head black, elytra red 


t irracenn, Boisd 

rvgtmtius, Maol 
cyrirtnia. Macl 
nitiadhs, Maol 


flanpn, Macl 
rufieoUu» Maol 
afncepj, n.sp. 


Pasooe long since pointed out that Lacordaire’s gcncnc term 
Atractus was pmneupied, and pioposcd tlie name AethyxMU* (Jour 
Ent , 1863, p 45) It is diflicult to see any reason for Herr Borch- 
mann's proposal of nrn-atractu* (Dcutsch Ent , Zeihw.hr, 1909, 
p 713), us well ns the placing of Atthymnus merely as a sub-genus in 
the new catalogue of Junk, both veiv needless coinplieationH 

The Hpecies of Aethytsm* aie often dowdy related, vaguely 
described, and not easy to tabulate except by colour distinction, 
which may prove misleading Boisduval unfortunately described 
three, which, Lacordane notes, might well be varieties of the same 
spin ion That rtruftx and cnlumhtnux are merely colour variations 
admits of little doubt, the latter Wing purple or violet, the formei 
(the more common), gieen or golden It is a very common insect, 
ranging from South Australia to Queensland, found on the flowers 
of lepiospermum in einlv summer m countless numbers. Like all 
common insects, it ih subject to gient vanations in colour and size 
Specimens with red legH cannot lie otherwise distinguished from the 
typical vmdt« (with dark or metallic legs), while a Queensland 
variety (generally purple or violet above) lias the whole underside 
and legs led, mid would ho considered by some writers as a 
distinct species It mav l>e named rtndt* rar rubrtvenfrtx l 
have specimen* that vat v in size fiom 8x25 mm to 15 x 4 5 nun. 
The pronotum is mih lightly and spaisely pumtured, the elytra 
bus senes of luige tiauHverwo punctures, separated hv sub-caneellftto 
ridges, the inteivalR teing sparsely punctured and more or leas 
wrinkled 

At vtrt*ctn9 % Dowd , is quite distinct, and constant in colour—so 
far as 1 have seen—with quite a diffeient elytial sculpture, the 
intervals more nitid, not wrinkled, the seriate-punctures smaller. 
The elytra are dark green, legs clear red, abdomen black, or very 
dark metallic. 

At trot, Pasc , is common tn the Blue Mountains, and other 
inland districts of New- South Wales It differs from mridts Boisd., 



56 


H: L Carter: 


in its strongly pubescent upper surface, and closer and stronger 
punctuation of pronotum aud elytra! intervals; its sise too is 
generally larger than virufi$, 

I ha▼© examined all Macleay's types. Of these rugoecvlut, eyanevi, 
vittxcollu, and flainpee, appear to have been described from single 
specimens, or very scanty material, and do not appear in other 
collections. Rugotulu* may reiidily be separated by its rugose sculp¬ 
ture, and viUteoUts by its colour distinction, though it may well 
be an immature example of Ae ruficoth *, with some adventitious 
black marking 

Ae cyancus , Mad., may only prove to be a small dark vuriety of 
vtndis; at present it can he distinguished by its black pronotum. 

At fiavipfi. Mad , gives the appeal mice of immaturity. The 
description is also misleading, stating the colour as 41 brownish- 
black, opaque, the elytra uitid brassy-In own, the legs yellow”, 
whereas the coloiation is as follows —Head and basal half of 
antennae red, prothorai obscure, ieddish above, dear red beneath, 
elytra metallic but reddish; abdomen and tibiae red, femora pale 
yellow. The pronotum is densely and continently punctate; scarcely 
44 granulate ” 

Atractus vtttipennu, Mad , from its triangular intercoxal process, 
smaller and more transverse eyes, thm first joint of antennae must 
be placed ill Chromomnra, near ptcra. Mud , and rufe*cen* % Bates. 

Ae ruficollin, Mail , seems to tie more generally known in collec¬ 
tions The colour variations I note as follows*— 

(a) Legs, dark New Holland Brit. Mun 

(b) Abdomen with three basal segments red, apical segments black. 
A second specimen has moreover the elytra margined yellow 

(c) Head And prosternum black 

The three specimens under (b) and (c) are labelled “ Rockhamp¬ 
ton, Bates’s Coll and have sepal ate MS names. 


Aethysiiui atricep *, n sp 

Elongate, navicular, nitid, head (except labrum), antennae 
scutelluin, tarsi and underside (mostlv) black, pronotum, elytra and 
legs, also basal segments of abdomen red, elytra with a slight 
metallic lustre. Head rather coarsely punctate, maxillary palpi 
long, last joint narrowly cultriform, labrum red, eyes large, reni- 
form, separated by & space equal to the diameter of one, antennae 
long, robust, joint 1 twice as long as 9, 3 longer than 4, 4-10 sub- 
equal and obconic, last joint oval and about as long as 10. 
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Prothorax truncate at base and apex, sub-cylindric and slightly 
flattened, feebly narrowed and roundetl in fruut, posterior angles 
obtuse, finely and evenly punctate, without medial line, and with 
a round depression near base. ScnteUum widely rounded behind. 
Elytra considerably wider than prothorax at base, shoulders rather 
prominent and round, flanks slightly depressed in middle, moder¬ 
ately tapering to the apex; striate punctate, the punctures in striae 
round and regular, the two sutural intervals convex, the rest flat, 
intervals finely punctate, underside with, short, sparse white pube¬ 
scence, and finely punctate. Hind femora of S swollen, but not 
dentate, last segment of ubdomen in S with small ijuasi-forciculato 
appendages 

Dimension*. —G-JJ x 2-3 mm 

Habitat .—Rockhampton (Bates’s Coll , Brit Mua ), Port Denison 
{Macleay Muh.) 

Par.—One specimen in the Brit. Mus has the legs and under¬ 
side entirely Mack, but is, I.consider, conspecific with the others, 
though labelled by Bates uith a different MS name Type in Brit. 
Mus. 


Alomeonla, Bates. 

Prothorax red, elytra blue, abdomeu black jm/c/icr. Bates 

Prothorax, elytra and abdomen metallic 

£ with post femora dentate punctvlattcntha, Blockb 

J" with post femora undentate tcinjrs, n »p. 

Whole surface metallic blaok paradoxus* n bp. 

This genus is very doubtfully distinct from Acthystius in the 
slightly flatter form, tvider prothorax (its base feebly bisinuate) and 
post intercoxal process sharply triangular In Acthysew* the 
metasternal plate is not in general excised behind, thus forming 
■a truncate limitation of the triangular interroxal process In 
AUmeonu and Chromnmoea this plate is also triangularly excised, 
so that the triangular process is fully completed—not rounded or 
truncate at apex The distinction between Alcmtonu aqd Aethyi- 
*tus can scarcely be defined by sexual dial acters, the dentate femora 
fn the £ of Aethy*$iu* only being found in the first three sp of my 
table, while from an examination of eight specimens of A . puleher, 
I can find no leg character indicating sex, certainly nothing like the 
curious male characters displayed in the post tibiae of A . punctulati- 
<olli$ and A. exempt*. In A. paradoxus the post-tibiae of the d* 
«re a tittle flattened and feebly hollowed on the basal half. 
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Alcmeonu exciaipe$ t n. ap. 

Elongate, navicular, upper and lower surface bronse purple, with 
short white pubescence, this scanty above, denser beneath, basal 
joints of antennae, legs and tarsi pale testaceous, with knees black 
and apical two-thirds of antennae fuscous. Head densely and 
rather coarsely punctate, eyes large and distinct, epistoma arcuate, 
antennae with joint 1 thickened, 2 short, 3 longer than 4, 4-8 sub- 
equal, somewhat filiform, but thickened at outer end; 9-11 thinner 
than 10, but of some length, 11th finely pointed Prothora* oblong, 
depressed, slightly narrower than head, feebly narrowed at apex, 
posterior angles slightly obtuse, rather closely punctate and a little 
rugose, a faint medial hue terminating m a laige foveate depres 
sion before the base, the latter slightly transversely ridged 
Seutellum very transverse Elytra wider than prothorax at base, 
shoulders squarely rounded, sides tapering rather straightly towards 
apex, striate punctate, the seriate punctures irregular in size and 
somewhat transverse, intervals convex and strongly punctate. 
Sternum closely and strongly, abdomen very minutely punctate, 
posterior intercoxal process narrowly triangular, abdomen with 6 
segments in <?, 5 in 2, the 4th shorter than the rest, the 6th 
segment in the d ia long, divided into two pointed lobes, with 
a triangular excision in the middle. Legs long and thin, femora 
much leu* expanded than in A pitnctulattcollit, Blackb , and with¬ 
out any angulation or tooth, tibiae of £ hollowed on the inside, 
with a large curved excision almut the middle Tursi lamellate 
on the penultimate joint in posterior, on the two penultimate joints 
in tlie other feet. 

Habitat. —Dorngo (R. J Tillyard) 

Compared with A punctulaticolln , Blackb , this species shows 
the following differences :— Colour , unicolorous bronze-purple, the 
purple predominating above the bronze beneath, with pale testaceous 
legs and black knees. Form flatter than usual, the femora unden- 
tate, the post tibiae of excised on inBide, the sixth segment of 
abdomen long and divided throughout In the <f of A punctulati' 
cottm , Blackb , the sixth segment of abdomen is shorter, and not 
divided throughout, while its post femora are strongly thickened 
and dentate 

Types in the Queensland Mus 

Alcineortie fxiradoTug, n. ap. 

Elongate, navicular, glabrous, uitid metallic black, elytra with 
violet reflections, basal joints of antennae and legs red, with apex 
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of femora and tarsi (sometimes wholly or in pait) black, labium 
yellow. Head coarsely punctate, the punctures defined, round nnd 
not very close, eves widely separated and prominent, antennae long, 
extending to the basal third of elytra in tlie d joint 1 tumid, 2 
very short, 3 cyliudrie, 4-10 shorter than 3, but wider (elongate 
orate), 11th shorter and much finer thun 10. Prothorax longer than 
wide, sub-cylindric, more convex and a little uai rowed in front 
slightly depressed behind, truncate at apex and base, distinctly but 
more finely and sparsely punctate than on head (as in Ae vircscrin, 
Roisd ), medial line distinct, but not quite continuous to the apex, 
and a large basal foveate depression ScuteUum very small and 
transverse. Elytra one and a-half times wider than prothorux ut 
base, shoulders prominent and squately rounded, sides gradually 
tapering to a finely pointed a)>ox, stiiute punctate, the striae deep, 
the seriate punctures enciouching on the raised mtoivuls, the latter 
much more sharply convex than in At virtHcrwt, Boisd. Tndeiside 
finely pubescent, and minutely punctate, procoxae contiguous, post 
intercoxal process slightly rounded, imd-tibiao lather strongly 
curved, hind tibiae of d flattened and hollowed on the inside, of 
S rounded Legs, especially the posterioi, very long, claw joints 
of tarsi verv fine 

Dimtngtons .— <? 10 x 2 2 mm , 2 11x3 mm 
Habitat .—North Sydney (Di Cluik), Gosford and Blue Moun¬ 
tains (the author), Don igo (W Heion) 

Four specimens, 3 d, I 2, examined TIip maxillary palpi 
base the last joint narrowh cultnfoiiu, tJ»e short terminal joint 
of antennae, unarmed femora, nuviculur form, long legs give it a 
position between Bates’s Afcmeonu and Licynnnan, but on his plun 
would still lequire a new' generic title There are distinct metallic 
reflections oil the upper surface It may for the present lie con¬ 
sidered as an anomalous member of the gemiH AlcmrontH. the long 
legs, antennae nnd coxa) structme prohibiting its inclusion under 
Chromomoea The prothorax is much as in Atthyaxiu** the antennae 
■how- an alliance with Anaro Types in the author's coll. *— 

Tahlk ok Chromohjcra, PftHC. 

LlCYMNIUH, Bales. 

1 31 Species without strong hairy covering 

2 8 Elytra with pattern (white vitta on black ground) 

3 7 Surface finely pubescent, prothorax black 

4 6 Femora of d dentate 

6 Antennae, lege (except apex of post femora) and elytra largely 

yellow p%eta, Paac 
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6 An ton n*e (except base) black, legs bioolonma, elytra with nar¬ 

rower Tlfcta pQsqoei, Bates 

vittata, Bataa 

7 Femora of not dentate, elytral vltta ehortor fcutigiata, Germ 

fovcicoUU, Bates 

8 Surface glabrous, p rot bo rax yellow (atractua) vtffipetimj, Had 

9 21 Specie* with elytra more or lew oonoolorona 

10 14 Head black, elytra testaceous (sometimes aubfnacate at suture 

and sides) 

11 13 Prothorax nearly smooth 

12 Antennae dark pallida , Bates 

(not necawanly synonym of preceding)l ft igriceps, Champ 

13 Antennae variegated niocuhWnfe, Blackb 

14 Prothorax closely punctate, shorter and wider than preceding 

(Anaxo) ttccidfntdUn, Blaokb 

16 Head and thorax black, elytra red 

10 Antennae and legs black Deplanchei, Fauv 

ruflpennia, Blackb 

Antennae brown, legs red var. Mastersi, Mad 

17 19 Species with whole surface red 

18 Elytral intervals evidently punctate mfescena, Bates 

9 (Anaxo) puneticeps* Blaokb 

19 Elytral intervals smooth (or nearly »o) piera, Mad 

£0 21 Species with surface distinctly metalllo unteolor* Bates 

(Anaxo) aerme, Blackb 
var. Sydney anus, Blackb 
var. lindensu , Blackb 

21 Elytra with liner sculpture than preceding 1 -affinu, Blackb 

22 28 Species with strong hairy covering 

23 Elytra yellow, with apex and basal spot black* nrnata, n.sp. 

24 20 Upper surface concoloroua 

26 Prothorax snbcylindnc fusca, n.sp. 

26 Protsorax eubquadrato ochracea, n sp. 

£7 Elytra with sparse covering of long white hair, prothorax as in 

wcic/ento/fA opttcieoUu, n sp. 

Notes on the Spmts .—The distinction rli awn by Bates for, the 
generic characters of Licymnivs are inadequate to separate this 
genus from Chromotnoea, of which lie admitted himself to bo 
ignorant when descubing L . fovncoUta (Trans Ent Soc., 1868, 
p 272). In a later paper (l.c , p 317) he expressed doubts as to 
the sex of the specimen so described, while stating that Ltcytnnitia 
is quite distinct from Chromemoea without giving any reason. 
Having subjected many specimens to a microscopic scrutiny, the 
only distinctions to be noted are—(1) The rather (not “much 
shorter,” as the author states) shorter terminal joint of antennae; 
(2) no pronounced sexual features in the posterior legs of <?. 

X unknown to, or no* dtflnJidy doUnnJtWd bj th* author. 

t Sit varietal coloration of this rtadll/ determined apoaiw Me dMoriptlon Infm. 
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Bates's note an to the puuctures and rugosity of the antennae is 
valueless. I find the same feature in many sp. of Chromotnora 
Finally, there seems little doubt but that L foincolht, Bates, bad 
already been described by Germar as AlUcula fasttgiata, a name 
omitted from Borchiuann’s catalogue, and unnotucd by Blackburn, 
though a common insect in South Australia 

Isicymniu* $trigicoUu i, Fauv,, is quite unknown to me, and lias 
therefore been omitted from the above table 

L . bicolor , Blackb —Tins insect is so unlike /, fovttcolh h, Bates, 
in the structure of the prothorax and antennae that it cannot be 
included in the same genus It will be found latev under my n gen 
Atoichus. 

C . picta , Pasc —It may ho considered doubtful whether picta , 
pascoei, Bates, and uftata , Bates, ure not merely vm leties of the 
same species Specimens compared with the type's have lx»en sent 
from tho British Museum, and I am unable to separate pascori 
from vittata , which must be considered as synormiiN In C . picta 
the yellow colour largely predominates on the el>tia, only tlx' suturo 
and sides being black, while the legs and antennae are yellow 
(except the apex of the hind femora). I have only seen specimens 
of C. picta from Queensland, and Northern New South Wales 
Faaooe gives Brisbane as its habitate Most Australian collections 
have u$ed the three names rather indiscriminately, and I have 
hitherto regarded the common Sydney species (C pa*coci % Bates) as 
jwta, P«wc. Specimens from Dorrigo, NSW, which I jegard as 
Paicoci var are unusually dark in colour, with the elytral vitta 
reduced, and the legs sometimes quite black. It is very probable 
that Eutrajicla australtca, Boheiri , is the same as C patcoei* 
Bates, in which cose the latter name becomes a synonym 

(7. nigriceps , Champ — I have never seen an authentic specimen 
of this, even from an old Tasmanian collector like Mr Lea From 
the description I am unable to separate it from pallida , Bates, 
though its author says he has compared it with all Bates’s types. 
While placing it under pallida in my table, I do not necessarily 
imply that it is a synonym of that species, which, however, is a very 
variable insect, and may well include its Tasmanian ally. 

C. macnlicorm*, Blackb.—I think I have identified this, which 
again may be considered but a variety of pallida 

C. Mad., only differs from G . Dcplauchci, Fob, in the 

colour of the legs, and shade of the antennae—characters of doubt¬ 
ful value. I have a specimen from Sydney like the Queensland 
type, I include under Chromomoea several species that Blackburn 
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<*11111*11 Anaxo —a genus vevy narrowly differentiated from CAro- 
momoea y but which must be more strictly limited if retained as 
distinct from Chromomoca Evidently Blackburn's idea of Anaxo 
differs from Bates’s, since A aerem , Blackb. =f\ unicolor , Bates. 
'The latter author specially excluded the narrower navicular species 
from Anaxo , while the wider, more depressed form, short terminal 
joint of the antennae, black colour, more robust head (less con¬ 
tracted behind the oyes), are characters which in combination are 
tiue of the species retained below under Anaxo . 

Jiyuonymy—C jta*ron y Bates — V rittata % Bates = (t) Eutraprla 
auHtraliva , Boliem 

C (alleculiO fantiyiata , Got in = (' (Lirymnius) /orr/- 
colhx H Bates 

( 1 Urplanchrt , Fauv =f\ rufij^nntHy Blnckb. 
var C w/M/mu, Macl 

C rnfcacrnMi Bates = Anaro ptincttcrp# % Blackb. 

C inncolor , Bntes = *4 naro aerrmt, Blnckb. 
vni ntffhirt/ftitu*. Blackb 
vai hndenxis, Blackb 

The first two cases aliove have been already discussed. The 
synonymy of rvfij>en nis, Blackb , with Deplanchei , Fauv , has been 
noted by Borchmann. Evidently C. mattrrsi, Mad , is only a 
slight colour variety, the antennae being castaneous brown instead 
of black, and the legs, except the apex of post femora, red 

Ana.ro puncttcep *, Blackb.—There uro three specimens so named 
in the Melbourne Museum, probubly by Blackburn, from Victoria, 
the original habitat. These correspond witli the description, and 
are certainly conspecific with what I consider is C. rufearrn» y Bates, 
a fail ly common insect in New South Wales. 

.4/104-0 aercuiy Blackb —The synonymy of this with C unicolor , 
Bates, is confirmed by Mr Blair, who has compared the types. 
Blackburn himself surmised this ill his note under A . *ydneyantt* 
^Trans. Roy. Soo., S. Aus , 1893, p 134), the latter having slight 
-colour differences in the antennae With regard to hndcim$ the 
author gives slight differences of size, colour and the relative width 
of head to that of prothorax to distinguish its from aereu* The 
■size and colour are of no account I have seen so-called specimens 
from the South Aus. Mug of both species, of varied size, and colour 
without any distinction, as is also the case with labelled speci¬ 
mens from the Brit Mus The head wider or narrower than 
the prothorax, is again a variable character, so difficult to assess, 
that with eight so-called aerm$ and seven so-called Undenii* before 
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me, four of eacli allowed little, if any difference I thihk it 
extremely likely that .4. affiru*, Bluckh., in only another variety, 
but not having seen any authoritative specimen, 1 must withhold 
any opinion on thin. My specimens are largely hum the Blackburn 
collection, kindly lent by Mr. A. M. Lea. 

r. (atractu*) rittipenni^ Macl—A species geneially easy to 
identify, from its large size, and the ninth antennal joint clear 
yellow, the otherB being black (except the bawul joints). Two smaller 
inBeets from (’aims are probably males of tins specie*, and are 
without thiH yellow joint, a fact noticed by Mac lea y 

Synafractti* ranahilt*, Mac) (misspelt *yntracttut in the Junk 
catalogue), i« well named, and exhibits more than the usual toloin 
variation* of tins group, the elytra being red, black or variegated, 
the thorax always red The species ih readily detei mined by its 
marked antennal characters un well as bv tlie distinct but small 
basal angles of the prothornx, formed by the raised collar-like 
basal margin. 

Hemtcistrla di*coidah* s llluckb., is apparently a common insect 
in New South Wales and Victoria It 1ms veiy much the facies of 
apellatun, from which it differs in its transverse round-sided pro- 
thorax. I have specimens taken near Sydney, identical with ft 
co-type in the South Aus Mub Having examined it under a Zeiss 
binocular, I find it has one-pointed mandibles—not bifid—as sur¬ 
mised, but not ascertained by Blackburn (Tiana Roy Soo , S A , 
1891, p 332). 

Vhromomoea ornata, u. sp 

Ovate, depressed, clothed with short, recumbent hair; head, 
antennae (except apical joints), uudetHide, tarsi and legs (except 
middle part of front femora) bhick, prothorax led, elytra red with 
a large circular macula behind scutellum, and the apical third 
black; apical joints of anteimne and middle part of front femora 
red. Head strongly produced in front, narrower than prothorax, 
eyes moderate, not prominent, surface closely punctate, antennae 
with joint 3 scarcely longer than 4, cjlindric, 4-10 subtriangular 
and successively shorter, 11th oval, narrower than 10. Prothorax 
trapeeoidal, slightly wider at base than at apex, truncate at both, 
sides straight, rounded anteriorly, oubrectangular behind, medial 
line impressed throughout and foveate at base, recumbent hairs on 
surface lying transversely ou each side of medial line. 

SeuttUum black, small and round Elytra wider than prothorax 
at base, ovate and rather flat, widest tvehinR middle, apex bluntly 
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rounded^ finely striate, any puncturation obscured by the close 
recumbent clothing; sternum closely and finely puuctured, abdomen 
with a short, sparse and fine reddish pubescence. 

Dimtmian*.—' 9 x 3 mm. 

Habitat .—Endeavour River (South Aus. Muh ), Coen River (W. 
Dodd). 

Far . A. —With elytra black, shoulders and sides near base nar¬ 
rowly red, sometimes ulso with a red spot on each elytron near 
middle, And the middle femora with a variable amount of ted. 

Far B .—Elytra red, apex black, without the black circular spot 
near base. 

Eight specimens examined, two of which are coloured as in 
Far. *4, one as Var B It is easily distinguished from all de- 
sciibed species l>v its depressed and more ovate form, trapexoidal 
prothoiax and coloration 

Types in the South A initialing Museum. 

dhnnnomoea fvnea , n. sp 

Narrowly elongate ovate, navicular; upper surface opaque 
fuscous, sometimes reddish blown, covered with fine adpreised 
reddish hair, underside Hiid legs black (or nearly so), tibiae under¬ 
side of the femora, and paits of abdomen, sometimes reddish, tarsi, 
palpi and basal joints of antennae red.. 

Head as wide um piothorax, eyes prominent, oral parts less 
pioduced than usual, apical joint of maxillaiy palpi shortly securi¬ 
form; antennae shoit, joint 3 cylindric, slightly longer than 4, 
4-10 triangular, nearly equal, lltli oval as long as 10 Protharar 
sulxvlindric, longer than wide, slightly rounded in front, sharply 
rectangular at base, truncate, mid of equal width at apex and base; 
like the head, thickly clothed with fine adpressed ban, longitudinally 
arranged, sometimes with a faint indication of n medial line at 
base. Srutellum oval, larger than usual. 

Elytra convex, narrowly ovate, wider than piothorax at base, 
shoulders rounded, sides tapering to a pointed apex; finely senate 
punctate, the seriate punctures visible, though move or less obscured 
by hirsute clothing; underside, especially sternum, closely punctate 
and clothed with whitish pubescence, legs without sexual distinction, 
the hex easily seen by the usual structure of the last segment of 
abdomen, excavate* witii a small quasi-sixth segment in the 
The ? usually larger and wider. 

Dimtimom .—5-6 x 1.5-1,8 mm. 
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Babitot*— Brisbane, Queensland (H Hacker), Camden, N.8.W. 
(Madeay Mus.). 

Many specimen* sent by the Queensland Mus., also from the 
South Aus. Mus*, from the same source The colour is variable 
from a unioolorous grey-brown to a reddish-brown, the latter show¬ 
ing the reddish legs, and in sonic examples a partly reddish abdo¬ 
men Types in the Queensland Museum 

Chromomoea ochracea , u ep. 

Narrowly ovate, upper surface and prosternuin flavous, abdomen 
black, sometimes yellow, legs yellow (in Borne examples apex of 
femora and the whole tibiae black) antennae with basal joints 
yellow, the rest black, whole surface clothed with yellow adpressed 
hair. 

Head narrower than protborax, eves large and prominent, widely 
separated surface closely punctured^&nteunae Bhort (not extending 
far beyond base of prothoiax), joints less widely triangular than 
in C. fa sea , joint 3 scarcely longer than 4, 4-10 of equal length, but 
successively wider, lltli ovate, as wide and long as 10. Prothorax 
subquadrate, a little rounded in front, tectangular at base, trun¬ 
cate at base and Apex, niediul line indicated near base only, cloth¬ 
ing as in C fusea Scatellum small, oval Elytra convex, slightly 
wider than protbornx at base, shoulders rounded, apex less acute 
than in C, fusea, very finely striate punctate, the punctures 
obscured by the close recumbent hair Underside less strongly 
punctate than in C fusea 

Dimensions .—6-8 x 2-3 mm 

Habitat —Galston (Sydney district, Dumbrell), Mackay, Queens¬ 
land (Adelaide and Melbourne Museums) 

Thirteen specimens examined, show an insect very near some of 
the ligther coloured specimens of C fusea , but evidently differing, 
apart from colour distinctions, in the shorter, squared, prothorax, 
greater sine, more icbust form, and quite differently shaped an¬ 
tennal joints 

Type in the South Australian Museum. 

Chromomoea opacicolhs, n. sp 

Elongate, elliptic; dArk chestnut brown, prothorax reddish, and 
(with the head) opaque, elytra very nitid, underside nitid piceous 
red, almost black at apex of abdomen, upper surfac? sparsely clothed 
with long upright white hairs. Head and pronotum coarsely, con- 

• 
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fluently punctate with short white hairy pubescence, eyes prominent 
and widely separated, last joint of maxillary palpi oecutiform, 1 
antennae moderately long, joint 1 tumid, 2 considerably shorter 
and thinner, 3 subcylindric and as long as 4, 4-8 elongate, enlarged 
and rounded at apex, 9-10 of same length as preceding but finer, 11 
as long as 10, finely pointed. Prothorax convex, wider than long, 
truncate at apex and base, sides well rounded, widest near (or rather 
in front of) middle, widely rounded before the uarrowed apex, 
basal half slightly converging, nearly straight, posterior angles sub- 
rectangular, slightly blunted, a faint medial depression near base, 
but without distinct medial line, or the usual basal foveae. 
ScuteUum widely rounded behind Klytra one and a-half times 
wider than prothorax at base (2£ - 1£ min ), narrowly elliptic, striate 
punctate, the striae well marked, punctures regular and round, 
sutural intervals slightly convex at Apex, all intervals with a single 
distinct row of setiferous punctures, each bearing a long upright 
white hair Procoxae contiguous, post intercoxal process rather 
widely triangular, sternum closely and coarsely punctate, abdomen 
finely setose punctate, the hairs shorter than on elytra, and very 
sparse. Legs slender, tibiae curved. 

Dimension*. —5-6 x 1 7-2 mm 

Habitat .—Sydney (Dr. E. W. Ferguson and the author). 

Seven specimens of this puzzling little species are before me. 
They show no sexual characters in legs and antennae. At first con¬ 
sidered as a 7ieomtela, I find the antennae, head and especially the 
prothoracie structure quite exclude this classification. Though 
differing in the wider and rounded prothorax from the typical 
Chromomoea , it is so close to the species which Blackburn called 
Anaro occidentahs, in structure, that it must be placed in the same 
genus as that species Possibly these two insects will be placed 
on furthci evidence in a separate genus. The uitid setiferous 
elytra, with the pale coloured but quite opaque pronotum, renders it 
easy to identify. The legi vary in colour from red to piceous-red. 

Types in the author’s coll 

Table of Anaxo, Bate* 

1 8 Elytra black 

2 5 Punctures of head evidently closer than those of prothomx 

3 6 Interstices of elytra closely punctate 

4 Legs black, femora of angulate later, Blaokb 

5 Legs partly yellow, femora of simple brevieo mil. Bates 

e 8 Punctures of head and prothorax equally (or nearly ao) close 

1 8pw ls unknown to, or not doAnlWr dotennlnorl bjr tho author 
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7 IatmfcioM o# elytra tody And sparsely punctate 1 ijwrnu, Blackb 

8 Inteivtioes of slytm more closely ud strongly punctate 

cylindrical, Gem 

9 Elytra videos us l/usco-vtofoeeuf, Palm 

Hon»Tb« ibon teM* U Urge)? fallowing Blackburn (Tuna Boy. Boa., Ml, p. 811), omitting 
4n apoa U i p lied now la Ctowwaw (vldo npn). 


Tablm or Apbllatus. 


1 3 Elytra with suture, apex and olden black 

3 Eyes of nearly contiguous lateralis, Boh 

paJpalu, Macl 
Afcutcm, Macl 

J Eyes of <T more widely separated aptcalu. B lac kb 

4 9 Elytra with sides and apex only black 

5 8 Lateral black vitt* of elytra narrow 

4 # with front tibiae dentate, mid and poet tibiae strongly ciiiate 

amoenus, Faso 
lateralis, Paso 
nodteomu, Blaokb 
simpler, n.sp. 
tatmanxeu *, Champ 
lineatui, n op. 

p lehejus, n.op. 

niqnpes, n.op. 
o uncolor, n.op. 


7 $ with post tibiae nodose within 

8 with all tibiae entire 

9 Lateral black vitt a of elytra wide 

10 Elytra testaceous, with dark-red lines 

11 16 Elytra oonoolorous 

13 Surface non-pubescent, elytra brown 

13 16 Surface pubescent 

14 Elytral intervals raised, tibiae black 

16 Elytral intervals fiat, legs pale yellow 


A nigricornu , Blackb., has been omitted as undetermined. It 
seems possible that it is one of the many varieties of lateral* a, 
Boh. 

As Blackburn pointed out, the most striking character of this 
jfenus lies in the antennae of the male For this reason a close 
examination is necessary. With a Zeiss binocular the species can 
be thus readily differentiated. The following notes have been made 
on the species. 

Synonymy. — A . lateralis, Boh. —A. palpalis, Macl = A. Master*i 
Mad. 

The J synonymy of the last two was noted by Blackburn. The 
Queensland specimens of the 3 (Matters*) are often nearly black. 

A. lateralis , Boh , was described as from Sydney, and the de¬ 
scription answers to the commonest Sydney species, which I find 
identical with the type of palpalu, Macl. The wide distribution of 
this from Queensland to South Australia is noteworthy. 

The £ has short antennal joints of nearly equal length, joints 
<8-10 strongly hollowed beneath, with one angle a little produced. 


1 Bptefttt uaknewn to, or not daflnJMy dotwralMd by the author. 
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and joint 11 flattened. In the ? all joints are rounded, not hol¬ 
loaed beneath or flattened. 

A apicnlUy Blackb —I cannot make out very definite distinc¬ 
tions between some West A us. specimens I hove (which answer to 
Blackburn’s description) and the former species, except that the- 
eyes are certainly lew appioximate in the 3 

A Amoenus , Pusc —The description was evidently taken from a 
female, though Pascoc thought it a male (Jour. Ent., 1863, p 46), 
or he could scarcely have ovei looked the strong sexual characters 
shown (i.e., if the specimen sent from the British Mus., labelled 
A. amoenus , Pusc.. coiupaied with t\pe, is correctly named). In 
this specimen the front tibiae arc dentate on the inside, in the 
middle, the tmd and posterioi tihiae are clothed with long, curly 
cilia on tlk? inside, the post tibiae being curiously flattened, 
widened and stiongly curved The joints 6-8 of antennue have a 
sharp triangular tooth on the inside apex, that does not occur in 
the 2 . The two upicnl joints ai e much narrower than the preceding 
Besides the British Mus specimen (without locality label), I have 
only one other 3 specimen before me This is on ft card with a 
2 specimen, labelled “ Forest Iteefs , A. M Lea ” 

A nodicontts , Blacbk —The 2 specimens are very like those 
of amoenus, but the 3rd antennal joint is of the same length a* 
the 4th, whereas in amoenus 3 is shorter than 4. The elytra] punc¬ 
tures arc smaller m 7*odicoruis Tn the 3 the 7th joint of 
antennae is widely produced, and the four apical joints are 
evidently finer and smaller 

A Simpler mihi is also very close to both amoenus and nadicomi* 
so fur as female specimens go, but it is usually smaller, with 
much stronger ami closer punctures on the head In the 3 joint* 
6-0 are hollowed beneath, and triangularly widened, but are not 
produced at the apex, jointB 10-11 are much finer, the 11th very 
finely pointed The hind angle of the prothorax is rather less 
than 90 deg^ The species tasmanicus , lineatus and plebejus may 
be readily identified by colour, and more filiformed antennae. 
In A tasmameu* the black colour nearly covers the elytra, only the- 
suture is distinctly yellow, soon shading off into the black 

ApeUatus simplex, n. sp. 

Elongate ovate, head and antennae black or piceous, the basal 
joints of tlio latter red, prothorax and elytra reddish-yellow, the- 
sides and apex of the latter narrowly black, underside red, with 
apex of abdomen piceous. 
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S Head, eyea large and approximate, nearly contiguous 
beneath, forehead strongly punctate, antennue joint 3 as long an 
4, cylindric, 4*11 about equal m length, 7-9 triangularly widened 
and hollowed beneath, not at all pioduced ut apex, 10-11 much 
narrower than preceding 

Prothorax less wide than head, and rounded in front, widest 
at middle, then aubparallel to the subrectangular postenor angles, 
these with a Blight acute tendency, base Insinuate, with u medial 
basal depression and two Hmull banal fovene Sc at ell um roun-ded 
behind. Elytra very much as in A amornuH, Pane , for colour 
arrangement, but seriate punctures larger Intervals flat, stiougly 
pubescent and finely punctate, undo side closely punctate, foie and 
mid tibiae sti aight, post tibiae slightly curved, without any sign ot 
nodose enlargement 

S With eyes less approximate, antennae joints 7-9 less enlarged 
and not hollowed beneath 

Vitneriftons —$ 6x2 mm , ? 8,r> x 3 mm. 

Ilabitat .—Brisbane (H Hacker), Killarnev (the author), Sydney 
<Le»), Clarence ttiver (Zictz, South Aun Muh ) 

Twenty-six specimens examined Veit neai A anwentu , Pasc., 
ao that female specimens can be easily confused, but for the very 
different sculptuie Uudui a Zeiss hituKiilar the difference is 
strongly marked in the closei and conrsci punctures of the head 
and thorax The males tnaj easily he differentiated by their 
simple tibiae and the antennal joints not at all toothed, nor the 
apical joints flattened us in Puhioc’s species It cannot be very 
near A nujrirorni*, Blackb , which has n l>lmk suture, und apical 
joint of antennae longer than joint 10. Types in the author’s coll 

Apellatu* plcbrjus, n sp. 

Elongate, subparallel, pale-biown, Komctnnes piceous, glabrous, 
antennae piceous or reddish, femora pale yellow, underside tibiae 
and tarsi red, head black, labium and palpi red Utad y eves large, 
separated by a space about half the diameter of one eye, closely 
punctate, antennae joint 3 rather shorter than 4, 4-11 of about 
equal length, subfiliform (slightly enlarged at apex). Ptotharax 
rounded in front, rectangular behind, base sinuate, closely punctate 
with a large post-medial and two sinnll basal foveae Scutcllum 
rather widely rounded behind Elytra wider than prothorax at 
base; striate punctate, the striae well marked, the punctures small 
and close, intervals minutely and sparsely punctate. Underside 
closely punctate. Tibiae simple in both sexes. 
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Dimensions .—6 x L5 mm* 

Habitat .—Murray River, South Australia (H S. Cope). 

Teu specimen! examined show very alight sexual, or other, dif¬ 
ferences. The inales have joints 7-8 slightly flattened beneath. 
The antennae are much slenderer and more filiform than usual, 
and in this respect are like those of A . tasmanicus , Champ. It ie 
a rather characterless insect, of uniform colour, and of narrower 
form than usual, without the usual pubescence. Types in the 
South Aus. Mus. 


ApeUatus lineatus y n sp. 

Elongate, subcylindric. Head black or piceous, antennae, palpi,, 
underside, tibiae and tarsi red, prothorax reddish or testaceous, 
elytra pale testaceous, with dark red lines following the striation 
throughout. Underside yellow, apex of abdomen piceous, femora 
pale testaceous. Head, eyes large, prominent and rather approxi¬ 
mate, space between about £ diameter of one eye; closely and 
strongly punctate, antennae with joints 3 and 4 of about equal 
length. All joints subfiliform, 4-9 slightly widened at apex, 10-11 
very thin, 11th finely pointed Prothorax rounded in front, sub- 
rectangular behind, with rather blunted angles; densely and finely 
punctate. ScuteUum widely rounded behind Elytra wider than 
prothorax at base, rather cylindric; finely punctate striate, and 
clothed with a hairy pubescence; intervals minutely punctate. 
Underside finely punctate, all tibiae straight and simple. 
Dimensions. —6-7 x 2 mm 
Habitat .—Geraldton, West Australia (Lea) 

Two specimens, the sexes in Mr. A M Lea's collection, differ from 
all described species in their subcylindric form, and the elytra 
with dark red lines on a testaceous ground. The antennae are 
somewhat, as in piebejus (above), but the joints are more enlarged 
at apex, except the Apical two. In the female the eyes are wider 
apart, and the prothorax is wider and darker in colour (the last 
probably individual) 

Types in Mr Lea's coll 

ApeUatus con color, n Bp 

Elongate ovate, pubescent; whole surface, legs aud appendages 
pale testaceous, the apical half of antennae slightly piceous. Head 
and prothorax closely punctate (forehead more sparsely so). Eyes 
more widely separated than usual, the distance between them fully 
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bmlf diameter of one in the ^ rather wider apart in the 9. 
Antennae subflliform, joints 4-10 subequal, very slightly enlarged 
at apex, 3rd shorter than 4th, 11th shorter than 10, the two 
penultimate joints m slightly flattened. Prothorax rather 
wider than usual, and of the typical shape, rounded and narrowed 
in front, rectangular behind, with three subequal foveae at base. 
SeuteUum arcuate triangular. Elytra wider than prothorax at 
base, ovate elliptic, finely striate punctate, the intervals quite flat 
and strongly punctate. Underside minutely punctate. Legs simple, 
tibiae straight. 

Dimeniioni .—3-6 6 x 1.5-2 mm. 

Habitat .—Brisbane (A. M. Lea). 

A pair in Mr Lea's collection are the only specimens I have 
seen. It is quite distinct from plebejus in its lighter colour, and 
pubescent clothing, while from mgnpet besides colour it may be 
distinguished by its flat elytral intervals. Types in Mr Lea's coll. 


Apdlatu* ingripes, n sp. 

Elongate navicular, pubescent; head, prothorax, elytra, under¬ 
side, base of femora, and tarsi, red; antennae, tibiae and apex of 
femora, black Eyes veiy large and almost contiguous, opistoma 
closely and deeply punctate, antennae rather short, joint 3 cjlindric 
as long as 4, 4-10 nearly equal in length and thickness, obconic, 
moderately enlarged, but not produced apically, 11th as long as 
10, thin and finely pointed Prothorax closely punctate, narrowed 
and rounded in front, sides parallel on base half, posterior angles 
rectangular, medial lino marked throughout by a wide depression, 
foveate at base with two transverse basal foveae. Scutellurn 
rounded behind Elytra only slightly wider than prothorax at 
base, soon widening and gradually tapering to the apex; striate 
punctate, the striae deeper, the punctures therein larger than 
usual, intervals distinctly convex and quite impunctate Under¬ 
side, especially meso and metasternum, very closely dotted with 
deep round punctures, abdomen with smaller punctures. All 
tibiae straight, hind tibiae nodulose on the inside near apex 
Dimensions .—6 5x15 mm 
Hab%tat .—Nicol Bay, West Australia. 

A single $ (J) specimen, with locality label, and a second label 
with “ F Bates, 81-19,” thereon, has been sent from the British 
Museum* It differs from its congeners in colour, large seriate punc¬ 
tures,* and smooth raised intervals. The antennae are rather fine. 
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and equal jointed, not excavate beneath. The nodular hind tibiae 
suggests the male sex from analogy Type in the British Museum. 

Neocistela, Borcli. 

Pseudocistela, Blackb (nom-praeocc ). 

Having dissected and examined N. ovahs, Blackb., very closely, 
I find that the maxillary palpi have the last joint securiform, not 
triangular, as the uuthor states, with the apical edge much longer 
than the longer side. The antennae are remarkable in having the 
2nd joint nearly as long as, but less tumid than, the first joint. 
The eyes are somewhat as in Ckromornoea. 

Afotchuft , n gen. 

Head prolonged into a beak, mandibles simple and acutely 
pointed, maxillary palpi last joint cultnform, labial palpi last 
joint tnangular, antennae robust, 2nd joint nearly as long as the 
1st, 3-10 obcomc subequal, 11th as long as 10, finely pointed 
Prothorax widest at base, arcuately narrowed, or nearly straightly 
converging to the apex Elytra ovate, wider than prothorax at 
base, procoxae contiguous without separating partition, posterior 
inter-coxal process sharply triangular, tibiae straight and slender, 
claw-joint very slender, minutely pectinate 

A genus which includes the insect named by Blackburn, Licym- 
nius btcolor , which may Ixs taken as the type It differs from 
NeocUtela in having the elytra wider than prothorax at base, and 
in the procoxae being contiguous, without any separating partition. 
The species muy be differentiated inter se as follows :— 

Atoichus, n gen. 

1 3 Head, elytra and legs black 

2 Prothorax yellow or red 

3 Prothorax black 

4 6 Upper surfaoe (moatly) and legs yellow 

6 Base of head and eyes black, knees piceous 

0 Elytra with black markings 

Atoichus tasmameus, n b 

Ovate, mtid black, glabrous, tibiae, base of femora, prosternum, 
and (sometimes) basal joints of antennae reddish. Head and pro* 
thorax strongly punctate, the punctures round and sub-contiguous, 
apical joints of maxillary p&lpi securiform, eyes small and widely 


tricolor, Blackb 
tasmantcus, n.sp. 

fiavui, n.sp. 
crauioomU, n.sp. 



Australian Uiatelidae . 


78 


separated, bead narrow; antennae with joint 3 cylindric, ai long 
m 4, 4-10 shortly obconic and of equal size, last joint as long as 
10 and pointed. Prothorax narrower than in A\ ovalu, Blackb., 
widest at base, thence arcuatcly narrowed to apex, and there as 
wide as the head, posterior angles acute Scutcllum small, trans¬ 
verse. Elytra slightly wider than prothorax at base, glabrous, and 
strongly striate punctate, the seriate punctures large, the intervals 
transversely rugose punctate and slightly raised at upex, underside 
nearly Hiuooth; tibiae simple and straight 

Dimension*. —6-7 x 1.6-2 mm 

Habitat .—Hobart, Tasmania. 

Six specimens examined, one pair in the author’s coll , poBsibl} 
taken by himself, three in Mr Lea's coll , and one in the South 
Aus Mus. It is readily separated from n roast tin ovahs by its 
strongly punctate and glabrous upper surface, the well-defined 
striation of the elytra, the narrower head And prothorax, and con¬ 
tiguous procoxae. Types in the author^ coll 

Atoichus flavus , n sp 

Oval, base of head and eyes black, rest of surface and appendages 
Teddish-yellow, knees piccous, elytra with sparse hairy pubescence 
Head and prothorax closely subconfluently punctate, the punctuies 
roaiser than in X oralis , but finer than in A tasmantcus, eyes small 
and flat, antennae as in those species, but joints rather more elon¬ 
gate than in .V oralis Prof hot ax shaped as in *4. tasmanteus, sub- 
convex, widest at base, the posterior angles suhrectangular (shghtlj 
blunted), base bisinuate. Elytra slightly wider than prothorax at 
base, clearly striate punctate, the seriate punctures finer and closer 
than in tasmamew* , intervals quite flat aud minutely punctate, 
underside finely punctate, post-intercoxa) process narrowly trian¬ 
gular; tibiae straight 

Dimension *—5-6 x 1 2-2 mm. 

Habitat —Dividing Range, Victoria (South Aus. Mub.) 

Far — Head fcnd prothorax black 

Ten specimens examined, including two coloured an in mr M which 
are indistinguishable otherwise from the rest (the more so^ince both 
specimens have mutilated antennae). The species is intermediate 
in sculpture between neocistcla ovali* and A . ta*manicus y but while 
quite differing in colour is nearer the latter in form. The J 
specimens are smaller, narrower, with the apical joints of the 
antennae more enlarged than in the ?. 

Types in the South Aus Mus. 
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Atoiehus crassicomis, n. tp. 

Narrowly ovate, head, prothorax, and legs yellow, elytra yellow 
with irregular black or piceous markings, and the extreme apex 
black, abdomen, apical joints of tarsi, antennae (except the two 
basal joints yellow) also black Head and prothorax sparsely punc¬ 
tate, eyes prominent, as in N. ovalis , making the bead slightly 
wider than base of prothorax, antennae short, unusually stout and 
hairy, joint 2 nearly as long as 1, 3 cylindric, 4-10 subequal, 
■ubovate (wider at apex than at base), 11th shorter than 10. Pro - 
thorax widest at twee, rounded and narrowed in front, anterior 
sides deflexed, posterior angles obtuse and slightly blunted. Elytra 
slightly wider than prothorax at base, subcylindric or narrowly 
elliptic, finely punctate striate, intervals flat and sparsely punctate 
setose. Legs simple, tibiae straight, underside finely punctate. 

Dimensions —4 5x15 

Habitat .—Brisbane, Queensland (H Hacker). 

Two specimens examined (sex !) It can readily be distinguished 
from fiavus by its smaller size, black underside and antennae, and 
the short, thick joints of the laBt. There may be a doubt at to- 
whether this insect may uot require separate generic rank, but 
at present the combination of pointed mandibles, obconie prothorax,, 
widely separated eyes, justifies its inclusion under atoiehus. 

Type in the Queensland Mus. 


Tanychilns , Newm. 

1 3 Colour metallic (sometimes greenish) black, elytral intervals 

convex, 15-26 mm long , 

2 Meta- and epi-sterna densely and finely punctate, legs black 

Hriatus, Newm 

3 Mata- and epusterna sparsely and coarsely punctata, legs red 

dubtus, Newm 
var lags black, splmdens . Blest 

4 Colour brilliant purple, elytral intervals nearly flat puMrr* njp. 

5 Prothorax back, elytra red, 10 mm. long minor, n.sp- 

6 Whole surface red ruber* n.sp- 

There are also two species T metaUicus , White, and T . sophorae, 
Brown, from New Zealand, and one T. kanelensis , Perroud, from 
New Caledonia, which are not included in the above table. The 
first of these has beeu omitted from Junk's catalogue (edited by 
Borchmann). 

7\ dubius, Ncwm., should really be considered as the var. of F, 
spUndens y Bless., but it has priority of publication in its favour. 
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Immature specimens of ull the black species are red, but the distinc¬ 
tion between striatus and splendent is very marked in the sculpture 
of the undersurface, while the seriate punctures of «frtafu« are 
smaller and leas defined than in splendent and dubius. 

T. minor and T . ruber differ from the first four species in the 
above table, in the forehead between the eyes being wider, and with¬ 
out the raised subcarinate impression shown in those species. 

Tanychilus puleher, n. sp 

Orate and convex; upper surface brilliant metallic purple, pro¬ 
thorax darker, sometimes greenish, the suture and apex of elytra 
brilliant green, antennae underside and legs black, abdomen with 
purple reflections. Head and prothorax very similar to that of T, 
striatus , Newm . but more decidedly, but not strongly punctate, 
antennae long, joint 3 longer than 4, 4-10 successively shorter than 
the preceding, two apical joints, narrower than the 9th, 11th as 
long as 10. Prothorar widest and truncate at base, nrcuately nar¬ 
rowing to apex, posterior angles rather widely acute, a small basal 
depression, without medial lino 

ScuteUum , scuti/orm, punctured. Elytra scarcely wider than 
the prothorax nt base, orate And convex, striate punctate, the punc¬ 
tures in striae small, close and regular, the intervals flat, or 
nearly so, minutely punctate; meso and metaBternum coarsely 
punctate, abdomen finely striotatc Legs, especially the posterior, 
long, tibiae and femora simple m both sexes 

Dimensions —14 x 5 mm. 

Habitat .—Maiy R* v ®r, Northern Territory (Dodd) 

Five specimens examined, two (slightly damaged) in the author's 
coll., from Mr. Dodd, one old specimen labelled “ New r Holland M in 
the British Mus, consignment, and two fresh specimens (type £ 
and ?) in the South Aus Mus While very similar in structuro 
to the common southern species, stnatm, Newm., and splendent. 
Bless., it is readily differentiated by its brilliant colour, and flat 
elytra! intervals. Types in the South Aus Mus 

Tanychilus minor, n sp 

Elongate, navicular, glabrous, prothorax block, head, elytru, 
abdomen and basal points of antennae red, apical joints obfuscate, 
tips of mandibles black, legs and palpi yellow, the knees sometimes 
piceous. Head , labrum strongly produced; closely punctate, eyes 
very large and prominent, separated by a distance less than th? 
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apparent diameter of one, antennae long; joints sublinear, 3rd 
little longer than 4, 4-7 equal, 8-11 successively shorter. Prothorax 
at base a little wider than the length, sides parallel on basal half, 
then arcuately narrowed to apex; this considerably narrower thrfn 
base, narrowly margined at base and apex, medial line impressed 
and terminating in a large basal foveate depression; disc closely 
and ratber coarsely punctate. Scutcllum transverse, widely 
rounded behind Elytra narrowly elliptic, slightly wider than 
prothorax at base and three and a-half times as long, shoulders 
rounded, apex finely pointed, striate punctate, seriate punctures 
large and close, intervals convex and finely punctate; sternum 
distinctly and closely, abdomen minutely and sparsely punctate, 
mid-tibiae curved. Male without sexual characters, except the 
extended quasi-sixth segment, with its small external forceps; pos¬ 
terior intcrcoxal process rounded. 

Dimcngwns .—10 x 3 mm 

Habitat .—Sydney (the author) 

Four examples taken by the authoi aie superficially like CAro- 
momoea rufesrens. Bates, but the following are amongst the many 
structural differences .—(1) Long, linear joined antennae; (2) large 
prominent eyes, width of head across eyes 2 mm , space between 
5 mm , (3) prothoiax black, much wider at base than at apex, 
apical half urcuately nairowed, (4) widely rounded intercoxal 
process Types in author's coll 

Tanychilu * ruber , n. sp 

Elongate, shaiply ovate, the whole red except the eyes, tips of 
mandibles, and apex of femora (sometimes) black. 

Head elongate in front, closely punctate, the clypeus more 
coarsely so than the forehead, and separated from it by ail 
arcuate depiession; forehead wider and flatter between the eyes 
than in T eplendrn*. Bless , space between eyes about two-thirds 
of the diameter of one eye; last joint of maxillary palpi securiform, 
of labial triangular; antennae with joints filiform and elongate, 
2nd very short, 3 longer than 4, 4-11 successively and very gradu¬ 
ally shorter than the preceding. Prothorax narrower than the head 
and truncate at apex, feebly bi&inuate at base, slightly arcuately 
widening from apex to base; sides not so much constricted and 
rounded as in a typical Tanychilus, distinctly margined through¬ 
out, but only basal and apical margins visible from above, closely 
and distinctly punctate, with a defined medial line and large basal 
,foveate depression, and two narrow transverse foveae near basal 
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margin* ScuteUum widely rounded behind, finely punctate. Elytra 
wider than prothoraz at base, and more than three times as long, 
finely pointed at apex, striate punctate, the punctures in striae leva 
defined and more irregular than in 7. minor , the intervals convex, 
and more distinctly and closely punctate than in that species. 
Underside rather finely and distantly punctate, mid-tibiae curved, 
legs simple, femora tumid, posterior tarsi with basal joint as long 
as the rest combined, <? with distinct anal clasping appendage 
Dimenatona. — <f 9-11 x 2 6-3 mm., S 13 x 4 mm. 

Habrtat —Dorrigo (Tillyard). Tambourine Mountain (Hacker), 
Blue Mountains (I)r Ferguson). 

Five examples Both this species and Z\ minor dificr from the 
typical Tanychilus (stnatus and aylenden*) in the wider and flatter 
forehead, and in the less suhconic form of the prothorax, with the 
anterior part less constricted and rounded (in section). In these 
respects they form n link between Chromomoea and Tanyehxlu s. 
The filiform and elongate antennae, very large eyes, heud wider 
than apex of prothorax, the latter not cyhndric or oblong, justify 
their inclusion under Tanyclulm unless another ill-defined genus is 
to be founded for their reception The type <? in the Queensland 
Mus., the ? in the author’s coll 

Group II. Mandibles bifid at apex, head little prodmed. 

1 19 Winged 

1 Mandibles grooved (scarcely bifid) at apex (one sp. one pointed P) 

Dimorphochdu*, Borch 

3 26 Mandibles distinctly bifid at apex 

4 14 Hind femora much longer than the distance from their base to 

the external margin of the elytra 

6 12 Head much narrower than apex of prothorax 

4 9 Antennal joints more or less elongate and slender 

7 13 Elytra stnate punctate 

8 Eyes, in general, more or less widely separated Homotrysu , Paso 

9 Eyes large and approximate in <? Hybrenia, Paso 

10 14 Antennal joints short and widened at apex 

11 Upper surface metallic, colour dark nypaiu* 3 Champ 

12 Upper surface non-metallic, colour yellow Jophon, Champ 

13 Head scarcely narrower than apex of prothorax 

Ommatophorua, Maol 

14 Elytra finely stnate, prothorax as wide as elytra 

Barycitttla, Blackb 

16 19 Hind femora scarcely longer than the distanoe from their baae 
to the external margin of the elytra 

16 Body very convex and oval (faciea of Choleva) Noc or, Blackb 

17 19 Body more depressed, elytra parallel on basal half 

18 Head very narrow (facies of Harpalidea) 8ealctoineru$, Blackb 

Otya, Champ 
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10 B«ed wide (fade* of Alpkitebius) Team. Chomp 

00 36 Apterous , 

31 Eyw small, widely separated, body ovate, epipleurae vi«U (facies 

of Otiorrhyncue) 8imafui t Boroh 

Ismarw* Half 

33 Eyes large, move approximate, J obvate, epiploon* narrow 

iMstistste, Puo 
£wa. Hmg 

33 36 Epipleurae scarcely separated from elytra, labial palpi oral or 

clavate 

34 Legs without sexual characters, elytra striate punctate 

Metope, Cart 
(P) OoeitUla, Boroh 

36 Tibioe dentate, femora hollowed and laminated in elytra 

tuberoulate Noiocidda, n.gen, 

Synonymy. — ScaltUomorus, Blackb = 0tys. Chump. 

By comparison of types in the Bnt. Mus. Mr. Blair notea that— 
S proxtmus f Borch. — 0 . harpilinu*, Champ. 

Simarus^ Borofi. * I&mams Haag, (nom pre-ooc). 

Tlie former name was substituted by Borchmann for Ismarufl. 
Afetistets, Pasc. » Lisa, Haag. 

(f) Afclaps, Cart. « Oscistfla, Borch. 

The synonymy of LUa , Haag., with Metistetc is pointed out under 
Metistetc below. 

1 am not quite sure as to the synonymy of oocitfeJa with M claps, 
having been unable to understand the l&Bt phrase in Herr Borch- 
mann's description, “ rundlich-viereckige Eudglied der Maxillar- 
taster.” If this last word is a misprint, as would appear from the 
figure and description, and applies to the labial and not the 
mariUary palpi, I think the synonymy would hold good. In Mclaps 
ptlosus the palpi and mentum are very similar to those in the 
figure of Oo. convexa. My original classification of Mdaps as a 
Tene&riontd was an error, the tarsal claws being finely pectinate. 

Dlmorphoohilue, Borch. 

Herr Borchmann has described three species, D . apicalis , D . diver - 
sicoUis and D . sobrintte. It seems quite possible that all three are 
but varieties of a very common insect, which I have taken myself in 
West Australia, and which is found in all collections. Having olosety 
‘ -examined by microscope several specimens of D. diversicattis, I 
find that the'tnandibles distinctly place the genus in my second 
£roup, having a broad apex, pore or less distinctly divided, as in 
fig* given (Fauna Sud., West Aus., 1005, p. 354), though in general 
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facies this species most resembles Tanychtlus , but with much less 
prolonged muxsle. D. apicahs was described from a single specimen, 
in which both mandibles had lost their points, so that the state¬ 
ment, “ jaws probably one-pointed *’ (oberkeifer wahrschemlich 
einspitsig) seems rather hasardous The character chiefly relied on 
for distinguishing this species may be merely individual (the inner 
odge of each elytron at apex widened and forming two points) 

D> sobrinu* % also described from a single specimen, is stated in the 
very brief description to have one pointed mandibles As the only 
other distinctions of this species from D diversicottis arc the want 
of yellow edging to the clypeus (which I And in some specimens of 
diversicottis), shorter and more compressed form, very slight differ¬ 
ences of sculpture and more curved tibiae, this species requires 
further investigation. The figure given by the author of a mandible 
of D . sobrinus is so different from any I have examined, as to sug¬ 
gest the possibility that this also has been mutilated. The insect 
described by Macleay as Metistete Pascoei is certainly congeneric 
with D . diversicollis , and, indeed, is very close to it as a species 
Macleay might well huvo been misled by Pascoe’s scanty diagnosis of 
metistete , with its final and erroneous clause, <f rest as in Tany - 
ehtlus/ 9 but the insect is actually widely separated from metistete 
D. Fcucoei may lie readily distinguished from D. divemcollis by the 
following differences — 

(1) Without strong sexual dimorphism 

(2) Mandibles very clearly bifid at apex 

(3) Prothorax longer, more Tanychilus like, with larger and 

coarser punctures on the basal half, the apical half, 
especially near sides, nearly smooth (A character noted 
by Borehmann for D sobrinus,) 

The species of Dimorphochilus may thus bo tabulated :— 

Dimorphochilus , Borch. 

Apex of mandibles distinctly bifid 

Apex of mandible* slightly grooved 

Apex of mandibles, one pointed (P) 

Homotrysla, Pasc. 

Group T. The 44 Oarbonana” group.—Form very convex, sexual 
dimorphism pronounced. Sise generally large (19-15 mm. long}. 
Eyes widely separated. 

1 7 Whole upper surface black 

^ fcOWI strongly pilose __ earbonaria, Germ 

•pwbi unknown to author, of doubtful vilua 


Pascoei, Mscl 
diversxcoUU, Borch 
var. (?) 1 apitalu, Borah 
leobrmui. Borch 


l 



80 


H. I. Carter ; 


3 7 Prothorax smooth (or nearly so) 

4 6 Eljtrsl intervals punctate . 

5 Antennas and middle of tibiae red ru/toornup Maol 

6 Antennae, and legs black (striae subgeminate) svbfftminat%u t Mao] 

7 Elytral intervals laevigata repotem, Maol 

8 Elytra obscurely bronie, intervals clearly punctate 

debilicomu, Hear 

9 11 Elytra brown, intervals rugose 

10 Scntellum smooth ($ with elytra sometimes red or pale brown) 

ctddoide$ t Newm 

11 Soutellum albo-piloee canesccnM* Hop* 

12 14 Elytra variegated with patches of white hair 

13 Ground colour reddish-brown, patches irregularly plaoed 

maculate, Haag* 

14 Ground colour black, patches regularly placed ornate. n,sp. 

Group II - Sexual dimorphism not pronounced (at least in sise and 
colour), less convex, Rise smaller than in Group I. (7-12 mm. 
long, except with 2f- Iwtwmis, Champ , which is 14J-17 mm.), 
eyes in general less widely separated. 

1 14 Upper surface black 

2 4 Upper surface very nitid 

3 Prothorax at base almost, or quite, as wide as elytra, surface 

smooth ktiicoliu , Boh 

4 Prothorax at base much narrower than elytra, surface with 

short erect pile tenrbrwidrn, Blaokb 

6 9 Upper surface mihnitid black 

6 Sue large, intervals almost laevigate luctuosus, Champ 

7 9 Sixe small, intervals densely punctate 

6 Eyes approximate, ontennae and tibiae red rufuhcornu, Borah 

9 Eyes more distant, antennae and tibiae black iZugubrij, Blackb 

10 14 Upper surface opaque black, prothorax widest anteriorly 

11 13 Prothorax normally convex 

12 Sue larger, elytral intervals nearly flat, senate punctures small 

Patooei, Mac! 

13 Sice smaller, elytral intervals convex, seriate punctures large 

lofantra, Borch (P) 

14 Prothorax depressed on disc, site smaller than 13 planicoUis, Mac] 
16 Upper surface cyaneous, form narrow and parallel, elytra sub- 

sulcate lcwrttcornu. Haag 

16 Upper surface brown 

17 Prothorax as wide as elytra at base, elytral intervals slightly 

convex flavicornii, MacI 

18 Prothorax not as wide as elytra at base, elytral intervals flat 

Matter*, Mac! 

19 33 Upper surface wholly red 

20 34 with triangular tooth on inside of front tibiae 

21 28 Prothorax not widened anteriorly 

aa Prothorax canaliculate mfipet* T 

33 Prothorax not canaliculate rubicundt* n*sp, 

24 Prothorax widely rounded and widened anteriorly 

eoftabonenm, Blmokb 
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25 83 $ without triangular tooth on front tibiae 

20 28 Prothorax cur rowed to ajex, little rounded on aides 

27 Head strongly and closely punctured between eyes 

hind a, Blackb 

28 Head finely and sparsely punctured between eyes hu/im*. lilackb 

28 33 Prothorax short and strongly transverse 

30 32 Third joint of antennae longer than the fourth 

31 Elytra 1 interval* finely and closely punctate • fusca, Blackb 

32 Eljtral intervals subgmnulato Wobmra, Champ 

33 Third Joint of antennae shorter than the fourth rubra, n.nom. 

tufa, Blackb 

34 Elytra obfuscate or black bwofor. Champ 

35 Elytra with lateral vittae obfuscate or black Umbatu, Blackb 

Synonymy. —(1) // rarhmtana % (Jcrm =-// friths, (ienn 

(2) H (alleculu) vittrlnufr*. New in =//. fu$niJtnnts, 

UIcsn =// Hunm/err*, Ptwc 

(3) H (Hclops) nifi/jrg, V =11 (ullceula) amjuaticolli*. 

Boh =H (ullcrula) mtnfrahn, Bois (1) 

(4) //. rufnhcornts , Borcli =// ruficornis , Blackb 
(nom piaeocc) 

(5) // in bra , ('mt =// Tufa, Blackb (nnni praeocc). 
With icgurd to (1) Hliickbinii lias pointed out that carhonnna is 

the * and trisfis the ? of the same species 

(2) Specimens of // riMtrlmttr*, Newmi , and of fl mirroderrs r 
Pane , sent me from the But Miih , show their identity with // 
futcipenm*, Bless Tli in very common iiiHett occurs in all the 
eastern States, from Queensland to South Austiulia, and, like nil 
common insects, is icry variable in hia* and colour, the <f being 
generally darker, HometimoH neailv black It can be distinguished 
from other species In the confut'd transversely rugose punctate 
sculpture of tlie elytra! liiteivalH It is doubtful if // cancscen*, 
Hope, is npcoficulh distinct Specimens labelled canrtrrnn y Hope, 
in the Blackburn coll , is u srnallei insect with u white scutclhnn, 
caused bv a closo clothing of white recumbent ban. which I hare 
only Reen fmm Biiabano and Noithcrn New South Widen (Black¬ 
burn^ BpecinieiiM were from Worm Creek, NSW) These arc 
also identical with a specimen fi om the Brit Mur labelled with & MS 
name by Bates For the present I hnvo followed Blackburn's deter¬ 
mination in thin until it is possible to clear up Hope’s species 1 
hare been much disappointed in failing to get the Hope types for 
examination. 

(3) A speemen of lldop* rnfiprs, F , compared with type, was sent 
from the Brit Mu* , and is identical with the common Sydnev 

] Sped** dvtermliwl frooi tfewripiiou only 

7 
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species H. (allecula) angusticoUis, Boh. Fubricius' description is 
misleading, not only in its brevity and misplaced genus, but in the 
words "caput nigrum,” "thorax niger," whereas in fresh speci¬ 
mens the whole insect is ferruginous. Boisduval’s few words of de¬ 
scription of the species Allecula australis apply also to this insect, 
and is so determined by Blackburn 

(4)//, ruficonns, Blackb—This name was praeoccupied by 
Mucleay, and Borclininnu suggested tlve name rnfuhcomis, 

(B) If I am cnirect in merging tlie Australian species of Allecula 
with Ilomotrysi «, // rufa, Blackb , in praeoccupied by A. rufa, 
Solier, uhich may le the same insect I have not been able td 
get M. Seller's paper, no that 1 am unable to give any opinion on 
this (vide infra) 

AUecula,— This genus has not l>een clearly defined, and has been 
used as a "dumping giound " for Australian speciCB of a«very dif¬ 
ferent facies Following the classification of Holier and Mulsant, 
who reserve this genus for species having (1) only one small lamella 
on the penultimate joint of each tarsus, (2) antennae with joint 3 
much shorter than 4, I find that none of the so-called 11 AUecula M of 
Australia comply with condition (1), while //. rufa , Blackb., is the 
only species I have examined which fulfils condition (2), and that 
species, like all the others, has two distinct lamellae on the ante! ior 
four feet, and one on the two posterior Moreover, except in size 
and colour, and in vai iable proportions in size of antennal joints, 
I cannot distinguish between AUecula and ffomotrysis, The species 
described under these genera have therefore been classed together at 
Homotrysi* After deducting those species which have been con¬ 
sidered as Ityhrema , nr other genera, and synonyms, I find 37 sp. 
described, to which I propose to add two new species. The following 
eight species have not been identified :— A. cantata, Haag., A cylin- 
dncoUis, Bom*. A. foveicollis F Hope, A Go nidi i t Hope. A St clan • 
ekohea, Hope, A nigricans, Hope, A rotundicoUis, Casteln., A . 
rufa, Sol. 

Notes on the Species,—H ruficornis, Mocl , and H svbgftmna- 
tut, Macl , arc closely allied in size, form and sculpture, but the 
former has red antennas, the latter dark antennae, while the striae 
are narrowly branched, at least on the apical part of elytra, forming 
the subgeminate striae referred to in the description I have only 
*een three specimens of the latter. 

H, lattcoUis, Boh., is a common Sydney insect, found also in many 
other parts of New South Wales (Blue Mountains, Illawarra, 
Northern Rivers district), and was described as from Sydney. It it 
strange that Blackburn apparently failed to identify it. 
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Ft, ienebrioides, Blackb.—I have been much puisled by the dis- 
crepanoy between the description of this insect and specimens so 
labelled in Blackburn’s handwriting, in his own coll (kindly sent 
me for examination by the authorities of the South Aus. Mui ). 
These specimens correspond with a species I have from Cootamuttdra , 
Forbes, Anghdool (N.S.W.), Toowoomba , (Q.), and Bwla (S A ) 
They do not correspond with the description m colour “ nigro- 
coeruleo, prothorace laete cyaneo-micans, sutura obscure rufe- 
soenti/' being quite black. It is possible that the type was a 
colour var , hut the description reads very much like that of If. 
ourtieornis , Haag , especially in the subgibbous prothorax and the 
■elytra ft fortiter striatia.” As tahuluted above I have consideied 
the specimens labelled by Blackburn as correct If this is wrong, the 
species so placed in my table will require a name 

H luctuosus , Champ.—I believe I have correctly determined 
this in a specimen taken by myself on Mt Wellington, Hobart, and 
two specimens in Mr Lea’s coll., from Gladestone, Tasmania It is 
much the largest species in the group in which I place it, and as 
anomalous in othei ways m facies somewhat like a Tanychilus (with¬ 
out, however, the piolonged head), the elytra considerably widened 
posteriorly. The wide, flat, almost smooth elytral interstices are a 
•distinguishing feature 

H , obscura , Borch —I have rather doubtfully identified this an 
a very common Western Australian species, found in most collec¬ 
tions, and taken by myself at Perth, Aimadale and Gin-gin. The 
•description is meticulously detailed in head and mouth characters, 
which are common to many species (or only microscopically differen¬ 
tiated), while it omits important details in elytral sculpture, in 
which the Cistehdae vary greatly From the other opaque black 
species obscura (as identified by me) is distinguished by its large 
-somewhat rectangular seriate punctures separated by subcancellato 
ridges, on the same plane as the convex intervals. There is a 
specimen in the Brit. Mus consignment bearing a MS. name bv 
Bates. 

U . arida and It, sititus, Blackb., have been included in my tabula¬ 
tion, since they are among the few species tabulated by that author 
*Riey are unknown to me, and appear very slightly differentiated. 

AUecula rugvAosa . Bois.—Specimens so labelled by Blackburn in 
his coll., and evidently referred to (Trans. Roy. Boo., South Aus , 
1891 1 p. 323), are, 1 find, identical with Ommatophorus Mastersit, 
Mach 


7 * 
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H. limbata , Blackb., has a wide distribution throughout New 
South Wales and Victoria. 1 hare taken it on flowers at Gotford* 
Medlow, Jindabyne, Mount Macedon. There is a variety in which 
the black lateral vitta is wanting 


Hanmtry*ot ornata , n sp 

Orate, nit id black, ulytru adorned with white pubescent longitu¬ 
dinal patches placed on the 1st, 3id and 5th intervals, head, un ler- 
side and legs clothed with tecunihenl white, silky hair, tarsal claws 
red Head punctate and pubescent, cycb large and separated by a 
dhtance less than the diameter of one, antennae joint 3 of equal 
length to 4, and slightly longer than the succeeding, 5-11 subequal. 
Prothorax nliout as long as wide, wider at base than at apex, basal 
half parallel, areuatelv narrowed apieallv, the apex bisinuato, 
anterior angles rounded, depressed and feebly advanced, posterior 
angles obtuse, base ti uncate, disc with Bpuise shallow punctures, 
medial line dearly impressed on unterioi half, a medial basal fovea 
and transveise basal depressions on each side Scutettum rounded 
behind, pubescent Elytra oval, wider than prothorax at base, 
shoulders well marked, raised and rounded, apex rather finely 
pointed, striate punctate, with a short scutellary row, and nine 
other lows of rather large round regularly placed and equal sized 
punctuies placed in shallow' striae (these striae only well marked 
on apical half), intervals nit id and inipunctate, except where 
pubescent; the white pubescence forming short longtitudinal patches 
covering parts of the 1st, 3rd and 5th intervals behind the middle 
(when abraded these patches marked by close, fine punctures), witli 
some irregular pubescence on apical declivity Sternum and 
abdomen with lather close white pubescence, the anal segment of 
$ showing the usual falcate protuberance (meeting behind), tarsi 
with the usual lamellntion (two on the four anterior feet, one on the- 
posterior) Legs simple, tibiae straight. 

Dimension*. —9-11 x 3 2-4 mm 

Habitat. —Cooktown, Noith Queensland (H Hacker and R. J. 
Tillyard) A very common North Queensland species, of which seven 
specimens are under examination, of which six are certainly 
At first it seemed that it might be the <? of If marulata, Haag., 
but I find both sexes of the latter, which may be distinguished by 
the following characters :—8ize larger, colour reddish-brown, pube¬ 
scence irregular and extending over the whole surface of elytra (if 
abraded their position indicated by punctures), prothorax coarsely 
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punctate, with uulcatc medial line, and much leu cylindrical in form 
inter alia. In ornata the clear white putdies are found m two 
regions only on the elytra, (a) a post median generally consisting of 
three parallel patches, (b) apical declivity, with irregular patches 
Types in the author’s coll 


Ilotnotrynis rubteunda, n sp. 


Elongate ovate, red, upper surface thickly clothed with short ted 
tomentum, oral organs, antennae and legs pale usd or testaceous 
Head and prouotuin closely, finely punctate, last joint of maxillary 
palpi securiform, of labial trinnguliu, eyes large, prominent, in 
$ close m front, wider behind in ? sepaiated by a spate about 
half the diameter of one, antennae very thin, joints linear, 4-11 sub- 
equal. Prathorax widest at base, gi aduallv narrowing to npex, 
aides rounded und a little deflexed anterioily, posterim angles 
acute, narrowly margined throughout (not evident from above on 
sides near anterior angles), apex truncate, buse Insinuate, medial 
depicssion distinct, and two tuangular basal depressions near 
sides. Scut ell um triangular, rounded behind 

Elytra of same width as plot hoi ax at base, convex and oval, 
shoulders evident, slightly rounded, striate punctate, the striae 
containing dose, deep punctures, separated by fine cancellate divi¬ 
sions, intervals convex, finely and closely punctate, and a little 
transversely rugose. Sternum , with round, sparse und rather coaise 
punctures, abdomen more closely and finely punctate, fore-tibiue of 
<J* with ungulate enlargement inside near base, hind tibiae swollen ; 
tarsi bilamellate on front fuur, unilaiuellate on hind feet 
DimrntLwn *.—10 x 4 mm. 

Habitat .—Cairns (A. M\ Lea) 

Six specimens in the S A Mub belong to the angnnttcnlltJi, Boh , 
section, differing from that species in the wide prothorux. and derise 
puncturatton of pronotum and elytra Types in the South A us 
Mus. 


Hybrenia, Paso. 

1 21 Colour black 

2 17 Appendages block (or nearly so) 

3 0 Elytral intervals flat (sometimes slightly convex at sides) 

4 8 Pronotum strongly (not densely) punctate 

fi Senate puncture* muoh larger than interstitial nitula* Blackb 

6 8 Seriate punctures about the same sise aa the interstitial 

7 Eyes contiguous in S Won goto. Macl 

• Eyes not contiguous in f • pimdoidM, Hope 

• Pronotum sparsely and finely punctate sMatvu, Macl 
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10 17 All elytrsl interval* convex 

11 16 Whole surface nifcid 

12 14 Pronotnm densely punctate 

13 Seriate punctures large, intervale eubcarinate subsvleata, Mad 

U Seriate punctures smaller, intervals suboonvex angustata, Mad 

16 Pronotnm sparely punctate, senate punctures very large 

tatifftiH*, Mad 

16 Pronotum smooth nitidior, n-sp* 

17 Head and pronotum opaque m gicoUU, n.sp. 

1ft 20 Appendages red 

19 Sue large (22 mm. long), posterior angles of prothorax obtuse 

grand* $, Borcb 

20 Sise smaller (13-16 mm. long), posterior angles of prothorax 

aonte j&anata, n.sp. 

21 Femora yellow, tibiae black femorata , n.sp. 

22 Elytra with alternate intervals redl vittata, Paso 

23 Colour pale yellow pallida, n.sp. 

Hyhrema is, 1 consider, gencncally distinct from ttomotrysis, 
though it must he admitted that the dividing line between them is 
not very clearly defined. In so large a group, however, as that 
formed hy insects described under Allecula , Homotryns and 
Hyhrema , it is convenient to seise on any characters that facilitate 
classification. The genus Hyhrtnia as tabulated above contains the 
largest insects of the Australian Cistelidae, and have the following 
combinations of characters.—Eyes, large and approximate (espe¬ 
cially so in the <f prothorax closely applied to the elytra aud 
generally but slightly narrower than it; form generally less convex 
(more flattened) than in Homotrysis. 

Synonymy — H . (AUeeula) pi me hides , Hope = //. pr in ceps , Black b. 

//. vittata , Pasc. = H insularts , Pac-s. =//. subinttata , 
Mad. 

I have pointed out Blackburn's mistaken determination of H 
ptmelgules us a Metutete (see Metistete below). A specimen com¬ 
pered with Hope's type has been sent mo from the Brit Mua. As 
Blackburn noticed Hope's insect is larger than any specimens of M. 
omophloides , Hope, which he (Blackburn) described at length (Proe. 
Linn. Soc., N S.W., 1888, p. 1436), under the name pimeloidts. I 
have a specimen of H pimeloidts, Hope, from Angledool (Western 
New South Wales). 

Specimens of H. vittata , Pane.* and of H. insular is , Pasc., have 
also been sent for examination Pascoe carelessly overlooked the 

1 H. wilUtm, pst. ooncotor, n. w., m*j te distinguished from tbs other bkok spfl ss by ths 
following oomUosUona. Appendage! Mack, e>M of J auboontlguoua, pronotum snd elytra In¬ 
tervals dia s sl y punctate, slytA striate, Interraja qulta Hit, aartste and intentitlaJ p u nrtur— com¬ 
mingled tod of equal alas. 
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subdominant but evident (in certain lights) vittae in iniularis. 
(These are often very obscure). But there ir no doubt of their 
identity I hare compared these with the type of tab wit at a , 

Mad., and find them identical. The species of Hyhrtma are in 
general readily distinguished by their very strongly individualised 
sculpture. There is a concolorous black species in N. Queensland 
not to be otherwise distinguished from H . vittata, which 1 have 
named //. viltata var concofor 

IL grandis , Borth —I think I have correctly identified this species 
from tlie description. I lmve only seen three specimens, a pair (the 
sexes) in the Melbourne Mus., from Victmia, and k ^ in my own 
coll., taken by myself at Medlow, Blue Mountains. The sexual 
differences are veil defined, as stated by the author, the $ having a 
triangular enlargement on the fore tibiae. Borchmann gives West 
Australia as the locality, but tins seems open to question, i.e , assum¬ 
ing iny determination to be correct 


Hyhrenia rugicoUn , n. sp. 

Elongate, ovate sometimes slightly obovate), black subnitid 
(head and prothornx subopaque), oral organs, antennae and tarsi 
piceous. Head and pronotum densely rugose punctate, eyes large, 
prominent and subapproximate (about 8 mm. apart in about 
1.2 mm, in the 2), antennae long, joint 1 stout, 2 very short, 3 
half as long again as 4, 4-11 successively shorter than preceding, 
labruin with castaneous fringe, maxillary palpi with last joint 
triangular Prothorax convex, about as long ns broad, widest at 
middle, slightly wider at base than at apex, bisinuate at both, the 
anterior angles uidelj rounded and slightly advanced, sides 
well rounded, feehly sinuate near the Rubrectangular and well- 
marked posterior angles, with raised margins throughout, but 
lateral margins not evident from above, disc with slight medial and 
a transverse basal depression 

Seutettum very large, scarcely, or very finely, punctate, widely 
rounded behind Elytra considerably wider than prothorax at 
base, and alwut three times as long, subparallel or slightly obovate, 
sulcate punctate, with a short scutellary and nine other rows of 
large square punctures, placed in wide sulci and separated by sub- 
cancellate ridges, continuous, with little difference of sixe to the 
extreme apex, the 4th and 6th connected before the apex; intervals 
rather sharply ridged and smooth; underside very coarsely and 
rather closely punctate, except the two apical segments of abdomen, 
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these more finely but definitely punctate, the anal segment of ^ 
showiug a strongly protruding forceps, hollowed on the inside 
Legs long, simple; tibiae straight, tarsi bilaiuellate on the anterior 
four, uni lamellate on the posterior tarsi, the latter with the basal 
joint as long as the rest combined. 

Dimensions ^—19 x 6 mm. 

Habitat .—Cowra, Culcairn, Young, Forbes (New South Wales) 
(Dr. E. W, Ferguson and the author). 

A. common Metistete-Uke insect, from the western districts of 
New South Wales, but winged and more elongate than in Metutete , 
and may be recognised by its combination of convex rugose pro- 
thorax, wide sulci and large punctuiea of the elytra, these scarcely 
modified to extreme apex 

Types in the author’s coll. 


If y hr e ma jJanata , n sp 

Elongate, parallel, depressed, brow lush-black, oral organs, 
antennae and legs red, upper sin face (especially head and pro- 
uotum) with rather thick clothing of short, fine, upright red hair, 
legs and abdomen still more densely pilose. Head and pronotuin 
coarsely punctate, the punctures round and large on the neck, base 
of head and pronotmn, smaller on cpistouia and apical part of 
pronotum, rather incgulurly and not closely placed on the last 
Eyes large and approximate (about £ mm apart), labrum thickly 
fringed, antennae shorter and stouter than usual, joint 3 evidently 
longer than 4, 5-11 gradually shoiter than preceding, and of nearly 
the same thickness. Prothorar considei ably wider than long, convex 
and rounded in fiont, explanate behind, widest in front of middle, 
apex advanced in the middle, antenoi angles rounded and deflexed, 
sides anteriorly well founded, slightly Binuatcly conveiging behind 
to the well-defined subrectangulai posteiioi angles (these appearing 
acute from above), base Insinuate, with large irregular depressions 
near base. Scutellum widely triangular, rounded behind, finely 
punctate. Elytra slightly wider than protliorax at base, and more 
than three times as long, sides parallel, surface rather fiat, stiiate 
punctate, each with a short scutellary and nine other rows of large 
deep oval punctures, these larger towards sides and smaller towards 
apex (about 20 punctures in the sixth row), intervals a little raised 
and finely setose. Poaternum rugose, metasternum coarsely, abdo¬ 
men sparsely and more finely, punctate Legs simple, tibiae 
straight. 
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Dimension* —13-15 x 4-6 mm 

Habitat. —Dorrigo, New South Wales (K J. Tillyard), Dividing 
Range, South Aus. (South Aus. Mus.). 

Four specimens (unfoi tunately all $ ) examined are very distinct 
from all known species The prothoiax is wimowhut as in AUtcuUi 
planicollin % Mod., on a linger scale The combination of depressed 
and parallel form, large senute punctures and red appendages make 
it readily recognisable. 

Type in the authoi ’s toll S wanting 

H y hr nun jwthda, n sp. 

Elongate, elliptic, pale yellow', glahious, piothorax, head and 
underside a darker shade of yellow Head sparsely punctate, eyes 
very large and piominent, subupproxiimite (space lietwecn less than 
J diameter of one), antennae long, joints 4-11 very gtaduully and 
successively sliortei than pmeding l* rot bora r subquadr&tc. 
slightly widei than long, front nngles widely rounded, posterior 
tectangiilar, disc irregulailv dotted with large round punctures 
with a more or less laevigalc medial line, and irregular laevigate 
inteivals elsewhere; base slightly sinuate and impressed near middle 
Scutellum triangular Elytra not much wider than prothorux at 
base, and four times as long, stiiate pumtute, with a short mutel- 
lary, and nine other row's of luige, lound. closely placed punctures, 
becoming smaller towards apex, intervals smooth, except for a 
few iregularly placed punctures of nbout the same size as those 
in striae, uudeiside coarsely and sparsely punctate, except on 
apical segments of abdomen, fore tibiae swollen, posterior tibiae 
flattened and cuived, posterior tarsi with basal joint as long as the 
rest combined 

Dimrntion*. —14-15 x 5 mm 

Habitat —C Yoik* North Australia 

Two $ spot imens examined, the type in the Brit Mus. coll., and 
a less perfect specimen in the Macleaj Mus , Sjdnev. It may lie 
recognised by the coloui, the somewhat venmculute smooth spaces 
on the pronotum, and the regular close punctures of elytral series, 
with nitid but sparsely punctate inteivals. H vittata , Pasc., from 
the same region, differs in colour, in its pubescence, closelv punctate 
pronotum, and elytral intervals, and smaller senate punctures 

Hyhrenia ftmorata , n. sp. 

Elongate, ovate, nitid black, with sparse, short, brown pubescence, 
tarsi castaneous beneath, femora with apical two-thirds pale yellow. 
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Head coarsely punctate, eyes of 3 almost contiguous, of 9 nearly 
1 mm. apart, antennae long, joint 3 much longer than 4, 4-11 
gradually diminishing in length, 9-11 more attenuate than preced¬ 
ing Prothoram subquadrate, convex, sides nearly parallel, anterior 
angles rather squarely rounded and depressed, posterior angles 
(from above), rectangular, base bisinuate and olosely applied to the 
elytra, with basal border dearly raised, surface sparsely covered with 
irregularly placed large round punctures (larger and more thickly 
placed than in H sublaevu, Macl.), wjth upright reddish hairs, 
medial depression distinct, though not uniform in extent or impres¬ 
sion, two large basal depressions. Scutellum arcuate triangular, 
punctate, Elytra rather wider than prothorax at base, elon¬ 
gate, obov&te, slightly widened beyond middle, finely striate, the 
striae showing some signR of seriate punctures only near base; the 
basal half showing an arrangement of series of large round punc¬ 
tures, arranged in rows of three, with smooth subreticulate inter¬ 
vals, towards the middle this reticulation becoming more transverse 
and irregular, on apical part the sculpture much finer, showing the 
simple striation more clearly. Sternum coarsely, abdomen more 
finely punctate, fore and mid tibiae with lines of castaneous 
tomentum on inside Legs simple, tibiae straight, posterior tarsi 
with basal joint as long as the rest combined, tarsi with the usual 
lamellation 

Dimensions .—16 x 6 mm 

Habitat .—Cooktown, North Queensland (H Hacker, 0. French) 

A common North Queensland species, which appears to have 
escaped notice, and found in most collections Twelve specimens 
examined. An ally of H sublatvis , Macl., but the sculpture is much 
coarser, and the leg coloration is constant Tlic sexunl distinction 
seems confined to (a) distance between eyes, (2) apical segment of 3 
showing the usual forceps Types in the author’s coll. 


Ilybrcma mtidior, n. sp.. 

Elongate, parallel, nitid black, glabrous; palpi, antennae and tarsi 
piteous, labrum with red citea. Head , epistoma, sparsely punctate, 
forehead impunctate, eyes large and prominent, in 3 subcoutiguous 
(separated only by a narrowcariim), in S more distant; antennae 
long, joint 3 longer than 4. 4-11 gradually diminishing in length. 
9-11 more attenuate than the preceding. Protkoraor convex, subquad¬ 
rate (3 x 3.7 mm ), apex and base feebly bisinuate, widest before the 
middle, sides well rounded and feebly sinuately narrowed behind, 
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anterior angles widely obtuse And deflexed, posterior uuglea (seen 
from above) rectangular, margins raised tluoughout, the lateral 
margins not evident from above, disc quite smooth and impunctate , 
with distinct but shallow medial depression throughout its length, 
a transversal basal depression and two small foveae at base ueay 
the angles. Scut Mum longitudinally ova), impunctute 

Elytra considerably wider than prothorar at base, and nearly 
four times as long, shoulders moderately pronounced, but rounded, 
sides parallel foi the greater part in both sexes, striate punctate 
with a short scutellary row, and nine other rows of large, deep, 
oval punctures, largei towards sides (except extreme lateral low), 
smaller towards suture, and much smaller towards apex, striae 
deep, suhsulcate. the 4th and 6th ending, but not connected, on 
apical declivity, inteivals convex and impunctate; posternum 
coarsely punctate, cpisterna with u few very lurge punctures, 
metasternum with a few large punctures ueai base; abdomen 
scarcely punctate. Legs long, simple, tarsi with usual lamcllation. 

Dimension *.—17 x 6# mm. 

Habitat —Otford, Gosford, Bulladelah (the author). Tambourine 
Mountain (A M. Lea and the authoi) 

A common species in New South Wales and South Queensland, 
showing relationship to H nitida , Black!)., and A . latico1lu y Moel., 
but distinguished fiom both by its impunctate pronotum The 
senate punctuies are larger, and elytrnl striae deeper and wider 
than in H nitida , though smaller and less pronounced than in //. 
laticolh* 

Types in the author’s coll 


Nypsius, Chomp. 

Nitid, metallic, flower haunting insects, with a short, wide pro¬ 
thorax, deeply canuliculatc, and sometimes deeply foveated, de¬ 
scribed from Tasmamu Both species occut in Mr Lea's fine coll 
There are also two specimens which cannot be distinguished from 
N. fovtatus , Champ., exoept that the foveae are wanting or sub* 
obsolete The species varies in size from 6 to 9£ mm. long I have 
taken iV. aenco-pircua , Champ., in the Australian Alps, Vic (near 
St. Bernard’s Hospice). The two sp muj be thus distinguished :— 

1 Elytral intervals with a single row of widely separate punctures 

oenco-picexu, Champ 

1 Elytra! intervals thickly punotate fovtatus. Champ 
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Ommatophorus, Macl. 

Clearly separated from Homotrysis by the short transverse pro¬ 
thorax, the abort, thick, serrated antennal joints, and the thick 
clothing of upright hair, as stated above, Blackburn's detenu mat ion 
of A. rnyulosa, Bois., proves to l)e 0. Mastern, MncI , but there is 
too much doubt about a Boisduvulian sp. to give it precedence I 
have added an up , which may l>e distinguished as follows :— 

1 Elytra with sides sod apex black, antennae and legs red 

Modem* Macl 
(?) A ruQuhwi, Boisd 

2 Elytra ooncolorous red, antennae, tibiae and apex of femora 

black atrip?*, a sp. 


Qaimatophoru* at ripen, u. sp. 

Ovate, red, upper surface and legs sparsely clad with long, 
upright white hair, oral organs, antennae and legs black Head, 
eyes large, occupying the greater part of aippei surface in front., 
and approximate in <? more widely separate in 9, antenuae, 
very short, joints .‘MO subtriangular, 11th ovate, 3 longer than 4, 
6-8 much widened, succeeding joints attenuated; forehead sparsely 
punctate Prothorax slioit, transverse, sides straight behind, widelv 
rounded and deflected anteriorly, apex truncate, base Insinuate, 
margined, with transverse dcpiemuon noni maigin, posterior angles 
reetangulai, disc with spaise lound punctures, closei near sides, 
showing laevignte spaces near middle, niediul basal fovea luige, 
without medial line Seat ell am loundcd lidnnd Hlytra consider¬ 
ably widci tlmn piothorax ut base, shoulders lather tumid and 
rounded, ovate or obovate, slightly widened behind middle m 2 
punctate-striate, seriate punctures large, round and regular, inter- # 
vals nearly flut, each with a single line of inegularly pluml punc¬ 
tures, smaller than those in striae, each liearing a long white hair 
Underside moderately punctate, legs simple, tibiae straight, en¬ 
larged at apex, tursi lamellate as usual, and finely pectinate. 

Dimensions .— ^ 6.2 x 2.5 mm., 2 8x3 mm. 

Habitat. —Brisbane (H Hacker), Muswellbrook, N S W. (Dr E 
W. Ferguson), Tamworth (A M. Lea). 

Six specimens examined, slmw the usual sex distinction in dis¬ 
tance between the eyes. The short transverse prothorax, pilose sur¬ 
face, stouter legs and antennae show it as an ally of Masters!, 
Maol. Type $ in the Queensland Mus , 2 in the author’s coll. 
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Nooar, Blackburn. 

1 9 Elytra strata punctata 

2 8 Interval* flat, or nearly eo 

:j 5 Puncture* in atnae distinctly larger than those of intervals 
4 Bicolorous, elytra yellow or red with black marg.nt 

australtcus, Blackh 

6 Conooloroua, elytra pale red or yellow serurtyrru*, W 8 Macl 

6 8 Puncture* in atnae scarcely larger than those on intervals 

7 Sim larger, shortly and sparsely pubescent, tibiae curved 

• eonirxw, Mac] 

8 Bite smaller, strongly pubescent, tibiae straight. 

riepieueuieuliu, Macl 
uratus, Mac] 
tlrhihn, Blackb 
var I a tun, Blackb 

9 Intervals convex and rugose, colour hluck rugosun, n.sp. 

]0 Elytra non-stnate mm pis jr, Blackb 

Vuttla aecurigcra, W. S Macl (type in the Macleay Muh ), is u 
Nocar, as in also C convera, Mncl 

C ovata , Mail —The t>pe, in the Ana Mus , ih in q bud condi¬ 
tion, and appears to have fallen into a gum bottle Where the 
sculpture can lie seen it is almost certainly = <Vo«ir depressiuscufu*. 
Macl. 

(!, polUa , Mail , is w Seal r tamer ns and —,S'. harjMihudes, Blackh 
The following synonymy i« my eonclusion nftei u dose exminna- 
tion of co-types of Blackburn's species mid Macleu\ ’n types .— 

-V. debdu, Blackb lat us, Blackb , var = X depreasiuseulns „ 
Macl. =,V ovatus t Macl 

,Y lalus . Blackb., 18 larger than delnhs , but smaller specimens 
occur amongst them, with slight individual differences I have been 
unable to find the constant difference of elytra! sculptuie noted by 
Blackburn (Trans. Roy Soc . South A us , 1891, p 329) The fol¬ 
lowing species is undeaenbed — 

flown rnt)osns y n. sp 

Oval, black, subuitid glabrous, labium, tarsi and basal joints 
of antennae reddish. Head and prnnotuw densely punctate, eyes 
rather close, in d wider apaitthnu in jV. aecungera . W S Macl , 
Antennae stout, joints subtriangulai, widened and angled in front. 
Prothorax widest at base, arcuatelv covergmg to apex, there about 
as wide as head, more elongate, and narrowed anteriorly than usual, 
front angles ubnolcte, posterior acute, base biainunte, with a small 
medial and two larger sublateral forcae. Sent ell um triangular. 
Elytra os wide as prothorax at base, deeply striate punctate* 



94 


H. I. Cartel* ; 


seriate punctures large, round and regular, intervals convex, finely 
and closely punctate, and rather coarsely transversely rugose, 
Underside with sternum coarsely, abdomen finely punctate. 
Ditnrnaiona. —7.5 x 3 mm. 

Habitat. —Queensland 

1 find two specimens both * in uiy collection, which differ 
markedly from the common dtpre*aiu 9 eulua % Macl., in the darker and 
stouter antennae, less convex and more elongate prothorax, the 
strongly rugose uml convex elytral intervals, with much larger 
seriate punctures, and almost hairless surface. Type in the author’s 
colU 

Soaletomerus, Blaokb. 

Oiya t Champ. 

1 0 Body glabrous, tibiae unarmed 

2 5 Upper surface more or leae conoolorous. antennae ferruginous 

3 f with ventral segment deeply foveate, fore and mid tibiae 

dilated, eyes pale harpaloidea, Blackb 

4 if with ventral segment lightly impressed, tibiae not dilated, 

eyes black proximua, Blaokb 

(Otya) harpahnUB, Champ 

b Elytra more deeply atriate, intervals more clearly punctate than 

in 4 1 pollens, Champ 

6 Head, prothorax and antennae black, elytra and legs testaceous 

bicvlnr, n.sp. 

7 Body pilose, protibiae dentate, post tibiae dilated, sinuate and 

grooved larmatw, Champ 

The species of this genus are very closely allied As stated above. 

S . proximua , Blackb. =5. ( otyt) harpaltnua , Champ, (fide H. K 

Blair). Having examined co-types of harpalouics and proximui in 
the Blackburn collection, the only distinction I can make out 
clearly lies in the colour of the eyes, black in proximua, pale in 
harpalo%da There is also a slight enlargement of the pro and 
meta tibiae in the <? of harpaloidea ; but I am not sure of 
having seen both sexes of proximua, in which the tibiae of are 

simple, according to Blackburn, while Champion states of 0. ha r- 

pahnua, “ anterior and intermediate tibiae sinuous within. u Otya 
pattern was described from a single mutilated specimen. It is 

possible that the first four names in the above table are merely 

varietal forms of one widely distributed species. I have specimens 
of proximua , taken by myself near Sydney. A specimen taken also 
by me at Cottealoe (near Perth, W.A.) differs from all the above, 


1 Wp wlM Ulmlwd from d—o H ptt on csly 
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except armatuM, in it* strong pubescent clothing, but being much 
mutilated it id inadvisable to describe it It differs, moreover, (pom 
armatus in its densely punctate upper surface 

Scaletome rue hicolor* n Rp. 

Oblong, oval, convex, glahrouR, mtid Head, prothorax, an¬ 
tennae and tarsi black, elytra and legs testaceous, abdomen pireous. 
Head very finely and closclv punctate, eyes moderately largo, not 
prominent, widely separated, untennuc slunt and stout, joints 4-11 
successively shorter than preceding, and oval (Kulmiomtc form) 
Hrothora-r widest at base, soniewhut narrowed and deflected towards 
apex, rounded on sides, anterior angle iminded, posterior obtuse, 
disc minutely and closely punctate, with indications of a depressed 
medial liue. StuteUum black, tiiangular Elytra of same width 
os prothorax at base, ovally munded behind, very finely striate 
punctate, inteivals flat and minutely punctate Underside densely 
and finely punctutc Legs simple 
Dimcnnons —4 x 2 (vix) mm 
ffabttat. —North-West Australia (Mutleay Mus.) 

Two specimens (types) in the Madeaj MuHeum differ from the de¬ 
scribed species markedly in colour, the mote narrowed prothorax, 
and the stouter antennae 

Slmarua, Uorclu 

Ismarun , Haag , ltut 

1 3 Intervals of elytra regular and convex 

2 Form rather widely ovate, pustules on surface small 

OiHldtf rnpi, Haag 

3 Form elongate elliptic, pustules on surface coarse elangatun, w sp 

4 Alternate intervals carinate, irregularly interrupted 

carinafus, Haag 

This genus consists of Ohorrhyncue-Yike insects, with ovoid pro- 
thorax and elytra, the latter wider than the founcr I hare 
examined specimens of S . Goddrffrayt, Haag , from Peak Down*, 
Townsville, and other parts of Queensland, of caruiafu s, Haag., 
from Port Darwin 

Stmarne tlontjaUw* n sp 

Elongate, elliptic, dark brown, thickly clad with short reddish 
bristles, oral organs and tarsi red, antennae fuscous Head and 
protborax closely granulosc, the sculpture (of head especially) often 
concealed by the hairy clothing Eyes large and widely separated, 
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clypeal depression arcuate; antennae joint 3 longer than 4, but lets 
than 4-5 combined, 4-11 successively ahorter than preceding, joint* 
3-7 narrowly obronic, tt-11 nairowly ovate, the three apical joint* 
finer than the rest. Prof horns Inillioiis, about an long an wide, trun¬ 
cate at apex and base, aide® well rounded, greatest width in front 
of middle, wider at base than at apex, margins and angles deflexed, 
all angles obtuse, the posterior the more widely so, surface eveuly 
convex without depressions or medial line. ScutrUnm triangular, 
rouuded behind Elytra elongate and convex, two and a-qunrter 
tunes as long as the prothorax, and of same width as prothorax at 
base, cllipticully widening without humeral angles. wddest behind 
the middle; striate punctate und pustulose, with eight wide and 
rather deep stiiue, containing series of large square punctures, the 
intervals wide, convex, und tlueklv studded with rather large pus¬ 
tules, each lieuiing a short, upright bristle, underside pustulose, 
w'itli bristly clothing most evident on sternum and sides of abdomen. 
Legs moderately long, the femoia finely pustulose, tibiae and tarsi 
with strong fnnge of cast turnons hair, posterior tarsi with basal 
joint as long as the rest together, the four anterior feet with two 
penultimate joints lamellate, the pouter ini with one lamella. 

DnnnittottH —11-12 x 4-4 5 nun. 

Uahitat —Cue, West Australia (H. W Brown), Nicol Bay (W. 
DulxmlaO, Itochuino (Mr Lea’s coll ) 

Six specimens examined. show' verv slight sexual distinctions, 
and evidently diffei fioni S Goddeffroi/i, Hang , in the more elon¬ 
gate form, much moie convex (subcarinatc) elvtral intervals, coarser 
and more close pustillation of surface, with denser hairy clothing. 
From S . format it #, Haag., it diffeis more widely in its much nar- 
lower form, as also in its unintoi rupted intervals. 

Types in the author’s roll 


* Metlstete, Pnse 
Haag 

1 5 Elytra obovate m ? more or lese ovate in 

2 Surface aubdepresaed, prothorax densely rugose punctate and 

suhopaqne gibhMIu, Kewnt 

3 5 Surface convex 

4 Prothorav closely punctate (scarcely rugose) and nltid 

omophloid**, Hops 
fdmclQidtty Blackb. (neo Hope) 
(Lita) it wfuiaru, Haag 

6 Prothorax with round irregularly and not closely placed punc¬ 
tures pvndiptnnu, Mac? 
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6 Prothorxx impnnctate rhenttius, flip. 

7 12 Elytra elongate ovate 

0 11 Elytra] intervals little rained 

9 Prothorax densely rugose punctate, fore tibiae dentate 

ar mat a, n*sp. 

10 Prothorax obsoletely, but frequently, punctate, tibiae unarmed 

linooontfa, Blackb 

11 Prothorax sparsely and subobeoletely punctate Lindt, Blackb 

li Elytral intervals ccetiform coxtattpennis, Champ 

(1) The* Hjiecies detci mined by Bhukhui n ns pnndoufrn, Hope, and 
fully descnlwd by him (Pioc Linn. Si* , X S Wales, 1888, p 1436) 
has been definitely doteimined by Mi Blair as M (Allecula) 
amophoule** Hope , while .1/ fjihhicolh* % Newm (which Pascoe 
named uh the type of the genus), ih not h\ iioiiviiioiim with that species. 
M ottiophlotdr*' Ho]k*, h common in South A us , N W Victoria* 
western parts of N S Wales, and South Queensland, while the 
fjtbb/collis , Newm., is found near Sydney, the Blue Mountuins, and 
otliei parts of New South Wales From identified specimens in the 
British Museum, the elusive genus Lixn has been tnuked down, as 
a synonym TIuih M. (Allecula) omopfdotde*. Hope = pnnelotde*. 
Blackb (nee Hope )--=/.mo *int?Htorn<, Haag 

AUecvla puHctijfetitn*. Mail — An examination of the tvpe of this 
in the Auk. Mus. shows it to lie death a Mrtixtrtr, while there is 
little doubt but that A ( f txtrloidr *. Newm . phued in this genus bv 
Borchmann, is n Hoinoti\sist=// fnxrij^ntnx, Bless —etc (vide 
infra) The <T is winged 

A pimeloides , Hope, is almost certainly the insect described by 
Blackburn as Homotrytt* prnictp* % which is, in the author's opinion, 
a true Hybiema, mol has l>eon dealt with iilmvc as Hyhrenta ptme- 
laid ft, Hope 

MrtiMtetf armnta, n sp 

Elongate, subpni'nllel, mild biowinsh-black. with modciate cloth¬ 
ing of short, upright reddish hnu, labruni, palpi and tarsi red, 
antennae and tibiae darker red Urad and pranotum closely rugos* 
punctate, the head and uiitei lor part of proiiotum longitudinally 
rugose, the bapal part of pionotum closely and lather coarsely punc¬ 
tate. Eyes large, pioiiiinent and separated br a distance equal to 
the diameter of one. antennae wanting beyond the fifth joint, joint 
3 considerably longer than 4. Prothorar, bulbous, with sides and 
angles deflexed, as long as wide, about as wide at base as at apex, 
widest in front of middle, anterior angles nideh rounded, posterior 

1 nnknoit n to the author 

S 
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angles obtuse, sides Hell rounded, without any medial line or foveae. 
Scntellum widely triongulur. Elytra wider than protburnx at base, 
subparallel and subcylindric on baaal two-thirds 3 punctate stiiate 
with about ten rows, besides a short scutellary row of rather large, 
deep, rectangular punctures, separated by subcancellate ridges, the 
two lateral rows less distinct and nut iiupicssctl in striae, intervals 
convex, with a single row of punctiforni impressions on each 
Prostemum with very coarse punctures, rest of undersurface rather 
strongly and sparsely punctate, anal forceps strongly protruding 
(evident from above), reddish in colour Legs long, front and middle 
femora ungulately swollen and tomentose within, front tibiae with 
large triangular tooth on the inside at the middle, hind tibiae flat¬ 
tened on the inside and very sinuous, postciior tarsi with basal 
joint as long us the lest combined Tuihi hilainelbitc on the four 
anterior feet, uuilamellate on the posteum 

Dimensions .—13 5x4 111 m 

Habitat —Cue, West Australia (H W BroAin), Kalgoorlie (F H 
Duhoulay) 

Two male specimens in my coll, might possibly lie the male of W. 
incognita, Blackb , but the words, “ protboiace obsolete, crebre et 
subtilius punctatis,” and of the elytra “ punctuns in striis" (his 
leviter impressis), 41 interstitiis suhplnuis,” are inconsistent w'ith 
tliis view f The Btrong tibial and femoral dim alters (und certainly 
the anal forceps) are probably sexual. Type in the author’s coll 


Metistetc fbeninus , 11 . sp 

3 ovate, i obovato, very nitid ebony black, ghilmms, palpi 
and antennae piccous red Head , with fine, shallow punctures on 
vpiHtoma and neck, generally smooth between eyes (in one ex , also 
punctate thcie), labriun showing yellow membrane at base and red 
cilia at apex, arcuate clypeftTtuture well marked, eyes large, equally 
distant in both sexes (about half diameter of one eye), antennae of 
modeiute length, joint 1 very tumid, 3 longer than four, 4-11 of 
nearly equul length, 9-11 attenuated Prothorat convex, and 
strongly tiansveise (about 2x3 mm), apex and base of about 
equal width, slightly arcuate at apex, front angles wide, deflexed. 
and a little advanced, sides widely rounded, widest at middle, 
slightly sinuate before the aubroctangular (subacute as seen from 
above), posterior angles, base Insinuate, with'rather thick margin, 
lateral margins not evident fioin above, apical margin very fine, 
disc very convex, quite smooth and mirror-like, a shallow basal 
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medial and two transverse depressions near hind angles. Scut el- 
him wide, rounded behind, smooth. 

Elytra considerably wider than prothorux at bnse, and about 
four times as long (about 9x4 8), convex sti late-punctate, with a 
short scutellary, and nine other rows of large oval punctures, 
rapidly becoming smaller on apical half, and almost concealed in 
■striae on declivity; striae subaulcate on basal half, narrow on 
apical, epipleurae with a single row of large punctures. Proster- 
utini with large round punctures, apex of mesostenumi, and the 
•episterna coarsely punctate, abdomen finely stnolate. submentum 
with large yellow patch at base, legs stout and moderately long, 
mid and hind tibiuc ciuved, f with short, thick anal forceps. 

Dimensions —11-13 x 4-5 mm 

Habitat .—Mt Barker and Swan R. (A M. Lea), Cleve, S A 
<S A Mus ), W A. (H Brown) 

Four specimens, two of each sex, examined The species is very 
distinct from the combination of very nit id impunctate prothorax 
and the very coarse and characteristic puncturation of the basal 
half of elytra, suggesting some of the species of Hp/xmlor 

Type » in the author’s coll , 5 in Mr A M Lea’s coll 


Melaps, (hut 

? OocisteJa, Borch 

1 Elytra irregularly punctata 

H 8 Elytra striate punctate 

3 7 Glabrous 

4 Intervals of elytra flat 

6 7 Intervals of elytra convex 

6 Seriate punctures coarse and distant 

7 Seriate ptmetures small and close 

•8 Pilose 


ristelotdfM, Cart 


Victoria? , n sp. 

punctata, n sp 
Iconrexa, Borch 
pdasus, n.sp. 


M claps Victoria? , n sp 

Ovate, convex, nit id black, glabrous, epistoma, oral organs, 
antennae and underside red Head and pronofutn with rathci 
•close, fine, shallow* punctures, eves (from above) round and widely 
separated, head rather short and wide, epistomal suture wide and 
nearly straight, antennae moderately long, joint 2 more than half 
as long aB 1, 3 scarcely longer than 4, and rather wide, 4-10 sub 
equal, slightly enlarged at apex, 11 as long as 10, ovate. Prothomr 
convex, longer than wide, subtruncate, und equally wide at apex 


1 Bps oU s dttennlosd only by description. 
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and base, anterior angles deflexed and rounded, deflexed sides, 
(seen from above), subparallel, witli anterior slightly rounded (seen 
sideways), the sides appear well rounded in tbe middle, posterior 
ungles (from above) sharply rectangular; disc evenly, closely, not 
deeply, punctate, a narrow basal margin perceptible, without 
medial line or basal depression, two small transverse fovese near 
hind angles. Scufrltum transverse, oval 

Elytra convex, ovute, of same width as prothorax at base, and’ 
about three times as long, scarcely widened behind, sides deflexed 
and without clearly defined epipleurue, finely striate-punctate, 
the senate punctures round and regular, in the sutural striae close, 
in others more distant , the striae only well marked near sutuie and 
aides, intervals flat, with a few sparse punctures of the same sixo 
ns those in striae Procoxae narrowly separated by raised part of 
piohternum, Nternum coarsely, u Ixl omen finely punctate striolate^ 
posterior intercoxal process widely arcuate triangular, abdomen 
and legs thickly clothed with red hair, femora tumid, tibifte 
straight, slightly enlurged at apex, anal segment of abdomen show¬ 
ing short curved forceps ? wanting 

Dimensions —6 x 2 mm 

Habitat .—Victorian Alps (Blackburn coll , South Aus. Mus.). 

A single $ specimen shows a close affinity to M cistclmdcs r 
Curt , from Kosciusko, from winch it is distinguished by its more 
nnriow, cylindric form, and its definite but fine striations of the* 
elytra. 

T\pe in South Aus Mus 

Vrlaps punctatas, n. sp. 

Binvate (prothornx and elytra separately ovate), convex, glabrous,, 
suhuitid black, antennae and legs reddish, palpi and tarsi paler 
red Head and pronotum finely and very densely punctate, episto- 
mal suture straight, short AM'lightly impressed, eyes nearly round 
and wulelv separated, maxillary palpi, last joint triangular, labial 
witli lost joint spherical, mandibles bifid at apex, antennae moder¬ 
ate!) long, rather stout, 3-11 successively shorter and thicker, 
apical joints piriform, 11th oval Prothorax longer than wide, 
lmse and npex of equal width, subtruncate at both, base evidently 
margined, lateral margins not evident from above, sides evenly 
rounded, anterior angles rounded and deflexed, posterior obtuse; 
base with squall medial and two shallow lateral depressions; disc 
evenly, closely punctate without medial line. SeuteUum transverse, 
oval and convex. Elytra of same width as prothorax at base, amf 
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«l>out twice ab long, widest slightly behind middle, tapering nt 
-apex; punctate-striate, with a short ucutellarj iow of ubout three 
punctures, and nine otlier rows of large, deep, oval punctures con¬ 
nected by (rather than lying in) striae, the two sutuial striae sub- 
hulcote, intervals subconvex, quite smooth and lnipuuctatc, the 
punctures smaller, and striae more marked at apex Tibiae, espe¬ 
cially posterior, Btrougly curved, underside ven coaisely punctate 
on sternum, finely stnolate on abdomen, pimtenor tuisi, with basal 
joint as long as iest (ombiued, with u single lamina on the penulti¬ 
mate joint, and two on each of the font uuteiioi feet 

Dimensions,—(>-8 x 2-2 5 mm 

Habitat —Wolgon Valley, Blue Mountains, N.S AY (the author 
-and V Deane) 

Specimens taken on giound under stones, can lx* readily distin¬ 
guished from allies by large, deep puiictuies of elvtral wei ies. T\pes 
in the author’s coll. 


Melapn plloHNs, n sp 

Shortly ovate, coppety or biow r nish-black, nitid, uppu suifuco 
rather thickly coveted with long, uptight reddish hair, oial oigans, 
antennae and legs red (in one ex legs testaceous, with knees obfus¬ 
cate), underside darker red Head shoit and wide, jathei close I \ 
and deeply punctate, epi stomal suture Htnught and deep, eyes 
(from above) round, smallei than in 1/ nctonae, widcl) sepmated, 
untennae slender, joint 1 very shoit, 2 nciuly aH long as 1, .3 twue 
as long un 1, .3-11 suljeqttnl and lmeate, maxilla! v palpi with last 
joint triangulai, apical side longest. I*rot ho rax convex, subqund 
late, sides less deflexed than in tlie other species, wider than long, 
subtruncAte and of equal width at apex and base, widest in fiont of 
middle, sides u little rounded, more stionglv mitcrioily, very 
gradually pnateiinrly, untcrim angles defiexed, but evident and 
obtuse, posterior obtuse, disc rather coaiselv and not veiA closelv 
punctate, a long hail sptinging from each puncture, two small 
lateral basal foveae, narrow basal margin perceptible Scittrllum 
transverse, oval, raised. Elytra verv Hlightly wider than prothoiax 
-at base, convex, oval, a little widened behind middle, strongly 
striate punctate, the stuae deeply marked throughout, seriate punc¬ 
ture* lound, deep, tegular and close, intervals nearly fiat, each 
with a single line of punctures, smaller and more distant than 
those iu striae; sternum coaiselv, abdomen more finely punctate, 
a fine hair springing from each Legs strongly pilose, tibiae straight, 
tarsi as in M . vtctoriat. 
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Dime tnion 9 —7 x 3 mm 

Habitat. —Bridgetown, W.A. (the author), Champion Bay (Dubou- 
la\, Brit Mub ), Port Augusta, 8 A (Brit Mus ), Port Lincoln, 
8 A. (A M Lea), Ard rowan, S.A. (T G Topper) 

Five specimens examined I have been unable to see any sexual 
distinctions, though I believe one specimen at least to be male The 
species is clearly distinguished by its shorter, wider prothorax, and 
strongly pilose surface Type in the author’s ooll. 


Notooistela, n gen 

Body ovate, elliptic, convex, piothornx cordate, elytra without 
well-defined cpipleurue, apterous; mandibles bifid at apex, nientum 
very transverse, upper edge fnintlv three-sided, with slightly convex 
middle lines, maxillary palpi, with last joint widely triangular, 
with the apex us long as the otliei joints combined, labial palpi 
with last joint subclnvatc (subqundrnte, with rounded ungles), elytra 
with sctifeious pustules on tin* intervals, fore and mid tibiae den¬ 
tate in both sexes, posterior tibia© of enlarged, laminated and 
hollowed as in Alcmeotn*; rest as in melajm 

Xotocmtela tihuih n sp 

Ovate, glabrous, head ami prothorax subopaque black, elytra uitid 
metallic black, underside pitchy red, oral organs, antennae and legs 
led. Head moderately elongate, epistoma truncate in front with 
lectangular angles, closch and stiongly punctate and limited behind 
bv deep, straight suture, foiehead densely subconflueiitly punctate 
and a little rugose, eyes (fiom above), round and widely separated, 
antennae rather long, setiferous, joint 2 half as long as 1, 3 con¬ 
siderably longer than 4, 4-11 successively and gradually diminish¬ 
ing in length, the apical tlnee slightly attenuated Vrothorar sub- 
cordate and convex, widest in front of middle, apex truncate, and 
about as wide as the feeblv arcuate buse, very finely margined at 
apex, more widely so at base, side margins not evident from 
above, anterior Angles defined and obtuse, sides rounded anteriorly, 
slightly sinuately narrowed before the (from above) suhrectaugular 
posterior angles, disc densely, subrugosdv punctate as on forehead, 
with a few sparse short hairs, without medinl line or distinct 
fovene ScuteUum transverse und convex Elytra convex and 
narrowly ovate, of same width as prothorax at base, shoulders 
distinct, finely striate punctate, punctures in striae small, round 
and closely placed, intervals with general surface flat, the 3rd, 5th 
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And 7th, with rather luige conical tubeicles placed widely apart, 
each bearing a slioil, uptight hair, a few inrgular smaller 
tulieicles at apex outside the 7th lhteival Steinum finely punctate, 
abdomen almost smooth, or vei y finely stiiolatc Legs long, femora 
tumid, fore and mid tibiae with sharp tooth on the inside At 
middle, all tibiae curved and somewhat flattened, posteiior tibiae 
of $ enlarged, flattened and hollowed (as in Alcnirovi*, but more 
si)) Taisi bilamellate on four antci mi, unilumcllute on posterior 
feet 

Dimension* —9 x 2 8 mill 

Habitat —Perth (II Giles and the authoi), Champion Bay 
(l)uboulay, Brit Mus. toll ). 

Tlnee specimens examined, all uppnienth cf of which one was 
taken by the author in a lot ten <4 Xuyt*ia ” flunk at South Perth 
The Butish Museum specimen is appuientlv immature, and reddish- 
liroun in colour, but Udng glued to a cat cl I have not examined 
the last segment of abdomen, the othei two show the distimt for- 
cipitul protest) The speeial elongate elliptic form, sculpture ami 
tibial charm teis seem sufficient to scpaiate this and tlie succeed- 
•gn species genemlU from Mehtp* Tjpe m the authoi'a coll 

Xofonstela pitstitlatioi, ii up 

Yen similar to the pieteding in hum, but diffenug essenliallv 
in tlie following —Klvtiu rcddiNh-hrown, uppei suiface and legs 
thukh clothed with long, upright led hairs, Ehtra with all 
inteivals more elosely studded with smallei, less raised setiferous 
pustules, these moie elevated towards apex. Tibial chaiaeteis veiv 
much us in X tibtafnt % but less accentuated, espial ally m the pon- 
tenor tibial chmaetem Best as in X ftbta/nt 

Dimension* - 7 fi-9 x 2 B-2 8 mm 

Habitat —Shark Bin (Blmkbum toll. South Aus Mus ). Hoe 
buck Bav (Melbourne Mus ), Heiinuniisburg, Cent Aus (H J 
Hither, But Mus, eoll ) 

Tincc spec miens exainiued, 2 < 7 , the .lid specimen (Brit Mus 
coll ) f shows a small tooth on the fore and mid tibiae, but is without 
the uilaigement of “ hollowing out ” of the posterior tibiae The 
diffeieuces between tins sp and X tibialis aie constant, and too 
distinctive to allow it to be tiented us a vat Type 3 in Boubh 
Aus. Mus , 2 in Bi it Mus 
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EXPLANATION OF PLATE. 

Fig. 1.—Foroioulate anal appendage of If. ntiida, Hlaokb. (dissected). 

2. — Penis of H. niiida, Black b. (dissected). 

3. —5th abdomlnHl segt, showing appendages, etc , of H. cltldtndeH. 

Newm. 

4. —5th abdominal segt, showing appendages, etc., of H . rw/f/wv F. 

5. —0th Abdominal segt., showiug appendages, etc, of Hybr*uin //, 

rugicollt* , it. sp. 

6 . —5th abdominal segt, showing appendages, etc., of U vitiate^ 

Paac. 

7. —5th abdominal segt., showing appendages, etc t of H\ ftmnrntn % 

n. sp 

8. —5th altdoniina] segt, showing appendages, etc., of Metintsie^ 

omophloxdeti Hope. 

Text-figure of Notocistola tibialis, ii. gen. and sp. 






[Pune Rot. Hoc. Victoria 28 (N S ), Vjlwv l. v Ml 6.] 


Aht. III.— Noten on certain npecies of Pfarushflis 
Hy R 8. ROGERS, M.A , M.D 
(With Plates VH.-IX.) 

[Read March llth, 19 UiJ 

It hoi* lecenth been iliaovt*rwl tlmt botanists in Vict'iiia and 
South Auhtialia when lefcmng to the oiihid Ptrro*tylt* rucullata . 
Br , were dealing with two veiv distinct spines of the genus 

In South Australia the inline Iiiih ulwuys I icon applied to tlie plant 
known in Yidomi its Ptrroxft/h* Machibhuu. F vM This deter¬ 
mination had the sanction of Tnte, and, us l peiaonally leniVnibci, 
of Baron von Mud lei also Thin ih u plant of sturdy hahit, imheal 
leaves very large mid generally crowded. flowers pubescent witli dim- 
ucteristic chocolate mm king* and uhuhIIv lather docked sepals 
In Yietoiin the mime is letumod for a plant of very different 
appearance, a si elide* plant, whose leaves ale not puiticulmly 
lmgo and not uowded nl the bnn\ wdioso tfnweis me glabious and 
green without any blown in in kings, mid whose si‘pals have long 
■caud&e 

Reference to the National Heiluiium in \ ictoi in shows that the 
Baton Ik Id the opinion for very manv vems that the plant with the 
hi own facings was the tme P cnenUnta , Hi One of his tin host 
npuciiuens (IH48) from St Vincent's Gulf, South Australia, is 
nnukrd *' P mcnl/ato. vm mid anotliei homing a much Inter 
*late (1882) fiom Mt. Loftv, S A., is marked '* P. cucuUata ” 
What lauscd him to ( linage lus views in this mattei ih not clear, 
unless it was the leceipt of very sinking specimens, almost a foot 
high, collected by Mi Mackihbin in King's Island in 1888. 

He published his description of P. Macktbhitn in the Victorian 
Naturalist in 1892 (vol IX , p 93) 

Tlie inadequacy of mere verbal description and the great advan¬ 
tage of illustrations becomes evident on reference to Brown** 
oiigmal description of Ids species (Prod 327), and that of Bcntham 
{FI. Aust , VI , 31>7). Making tlie usual allowances for variations, 
geographical and ntheiwisc, these descriptions serve almost equally 
well for the South Australian P euculfata , or for the very dissimilar 
Victorian plant known by the same name 
In order to correct this anomaly an application was made to Kew 
(England) for typical specimens of the true plant This has affoided 
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mo the opportunity of examining nine specimens from the Hooker 
Herbarium The sheet contained oidinaiy-sized and dwarfed 
plants collected by R C Gunn (Hooker's collector) at Circular- 
Head, Tasmania, in 183G They arc unquestionably identical 
with the plant known as P cuculiata , Hr , in this State and P . Mac- 
kibbmi, Fv.M , in Victoria Quite iccently Di llcndle, of the 
British Museum, supplied me with a photograph (and some notes) 
of the type specimen in that Herbarium This confirms the opinion 
I had previously formed that Brown’s species and P. Mackthhint. 
F v M., are one and the same. The type comes from Port Dalrymple 
in Northern Tasmania. 

The identity of Brown's species having thus been established, it 
becomes necessary to give a description and a new nnmo to the 
plant which has usurped its plnce in Victoria With the fate of this 
plant, is also involved that of another orchid, which has hitherto 
ranked as one of its varieties, but which, I feel satisfied, is entitled 
to full specific rank. These will be described aB P. falcata and P. 
alptua respectively 

It would seem appropriate here to say also a word regarding the 
plant, known ns P. furcata , Lindl , w r hich lias been recorded from 
Victoria, Tasmania, and South Australia Its rank has been 
questioned by F von Mueller and also by Rentham Lindley's 
specimens came from R. C Gunn’s collection (Tasmania); so also did 
Hooker'H (FI Tasmania, II , 20). A careful analysis of plants from 
the same collection lias enabled me to supply the accompanying 
illustiation of V furcata. which, togethei with tho incidental re- 
maiks on the differential diagnosis between this and the two new* 
species, will servo to support Lindley’s view' that it is entitled to 
specific rank. 

Tlie illustrations of P furcata , V falcata and P. alptna arc from 
heiburium specimens That of P cncullata is from the living plant. 


Ptcrottyhn falcata , sp nov 

Plant varying in height, usually five to nine inches Basal leaves 
present, seldom strictly rosulatc, ovate-lanceolate or oblong- 
lanceolate, sessile, 01 almost so, 7-9 nerved; rarely exceeding 
1J inches Stem slender, glabrous; bracts 2 to 3, lanceolate, sheath¬ 
ing, upper one iiftlaUy some little distance below the ovary and 
rarely including it Flower solitary, glabrous, very largo (often 
2 inches from top of ovary to tip of galea), green; galea erect, very 
acuminate, sickle-shaped; conjoined sepals cuneAto at the base. 
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including ratlier r wide sinus of 70-80 deg., produced into long 
filamentous caudfte nlnumt equal in length to the doiaal sepal. 
Labelluni considerably longer than column, curved forward in ita 
distal fourth so as to protrude through the sinus of conjoined 
sepals; rather blunt, lAnceo-spathulRte, traversed throughout its 
upper surface by a longitudinal ridge very prominent in its anterior 
half, with a corresponding groove on lower surface of the laminu, 
upper surface of lamina convex on transverse section; appendage 
densely penieillate Column about | ns long as labelhun, winga 
hatchet-shaped, upper lobe toothed and ciliated, lower lobe obturo 
nnd ciliated Stigma rather narrow, ohlong-lanccolate, point 
upwards, lower end rounded. The following table shows the chief 
poipts of distinction between this plant and /\ cucnttata, Br ■— 



P fikit* 

1* ruciillAts 

Plant 

• 5-9 incites, slender 

2-10 inches,stout, often dwarfed 

Basel leaves 

- Not crowded, not tin- - 

Generally crowdod ; often 3-34 


usually large , rai-ely 

inches, generally wider and 


exceeding 1| inches 

blunter th»m in P taleota 

it met* 

- Ovary rarely included - 

Ovary usually included in up¬ 


in upper bract 

per bract, larger, wider und 
moie leaf-like than ill /\ 
falcata 

Flower 

- Very largo, often 2 tns 

Not exceeding 11 inchen (with¬ 


(without ovary), gla¬ 

out ovary), pubescent, gen¬ 


brous, green and 

erally green dorsal sepal with 


white 

chocolate petals, labellum 
and lateral sepals 

Galea 

- Produced into long point - 

Auite in shortly acuminate 

Oonjd Sepal* 

- Lobes tajienng into file- - 

Lobes tapering mtoshoi t, sharp 


inentous antennae, 
sinus 7u u -W>° 

points, sinus 35"-40" 

Lnbelluin 

- LAUCfO-spatliuliite 

Oblong - elliptical or narrow- 
elliptical 

Column 

- Much shorter than lalml- - 
lnm 

Quite hs long as labellum. 

6 tiff mu 

- Narrow, long, oblong- - 

Broad, short, ovate-lanocolate 


lanceolate 

or elliptical 

Timeofflowor- 

ing 

- October and November - 

August and Heptetnber 


1 have seen specimens of this plant from the following Victorian 
localities :— 

Upper Yarra (Chas. Walter) 

Orbost (E. E. Pescott). 
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Dandenong Creek, near Oakleigh (C. French, jlin.) 

Near Dandeuoug Ranges (C French, jtm , 1890). 

In addition to these localities, Mr. C French, jun., has recorded 
the following :— B 

Sandringham, Cheltenham, Mordialloc, Frankston, Beaconsfield. 
It has not been recorded in South Australia, but it is said to occur 
in Tasmania. 

Ptcroat yli* alpitia, sp nov. 

Plant glabrous, slender, often very tall, varying in height from 
7 to 19 inches No ladicnl rosette; leaves, leaf-like bracts or bracts 
generally 5, more rarely 4, of varying snse and slmpc, usunllv 
lanceolate, ovate-lanceolate or oblong-lanceolate, clasping at the 
base, the larger ones sometimes attaining a length of 3 inches, the 
lowest often represented by n mere scale-like bract, but sometimes 
leaf-like and large, though not exceeding the one immediately uhove 
it in sise, the second and third from the base of the stem usually 
the largest, occasionally nearly all equal Flower single, erect, 
glabrous, green, large, 1-1J inch (not including th© ovan), galea 
gradually cuived foiwaid above the anther, not produced into a 
fine point, but rather blunt; conjoined sepals narrowly cuneate at 
the hose, including n sinus of Hbout 100 deg., lobes produced into 
filiform points embracing the galea, and about as long oi slightK 
longer than dorsal sepal Label bun liueni -lanceolate, cuived foi- 
ward at the tip, rather blunt, lamina of nearly equal brendtli until 
the bend, tapering towards the tip, under surface of lamina convex 
in transverse section, traversed thioughmit its length by a well- 
marked mesial raised line, concave lielow with groove toriespond- 
ing to raised line; appendagfe rather densely pemcillate Column 
rather shorter than labellum, anther oblique; upper lobes of wings 
toothed; lower lobes rather narrow, blunt, ciliated Stigma promi¬ 
nent, wide, ovate-lanceolate with the point upwards 

The shape of the flower is very similar to that of P carta , Hr , 
hut in no other respect^doea it resemble that species The differen¬ 
tial diagnosis betwe^sjx 1 . alpina % P. falcata and P . farcata t Lindl.* 
Is shown in the following table:— 



Present, sessile or snbeessile Present, peti 
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I have examined specimens of this plant from the following Vic¬ 
torian localities:— 

Summit of Mt. Dnndenong (C French, jun.). 

Watts River, Healesville (C. French, jun., and E. E. Pescott) 
Fernshawe (C. French, jun ). 

Oondah (F. M. Reader). 

I believe that we owe the discovery of this orchid to Mr. C. French, 
jun. 


EXPLANATION OF PLATES. 

Platk VII 

Pterottylu cucuUata y Br. 

The plant is shown natural size. 

1. Column from the side, x 2. 

2. Three-quarter view la helium, showing longitudinal raised line 

and appendage x 2. 

3. Lnbellum, showing the upper surface of the lamina x 2. 

4 The stigma, x 2. 

5. The conjoined Bepals (natural Bise), showing the narrow sinus. 
The drawings are from the living plant 

Platk VIII. 

Pitrotiylu furcata , Lindl 
The plant is shown natural size 

1, Three-quarter view laliellum, showing longitudinal raised lino 

and very long basal appendage x 2 

2. Labellum, showing upper surface of lamina and upturned 

margins, longitudinal raised line and appendage. x2 
8. Labellum, showing lower surface of lauiiua with longitudinal 
groove corresponding to the raised line on upper sur¬ 
face x 2. 

4. Column from the side V 2 
fi. The narrow stigma, xlj 

The drawings are fiom herbarium specimens 

Plata IX. 

Pteroityh* fdicat a and P. alpina. 

The plants are shown natural sise. 
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(All natural »!**)- 
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P % fnlcata . 

1. Labellum from the side, shoeing laiscd longitudinal line ou 
upper surface of lamina and basal appendage Seen in this 
position the labellum is markedly falcate in shape. The 
drawing is natural size. 

2 Labellum from top. The narrow base and raised line on uppei 

surface of the lamina are shown, but not the tip, owing to its 
curvature Di awing natural size. 

3 Labellum from below, showing groove corresponding to the raised 

line. Natural size. 

4. Column from side Natural Bize. 

5. Stigma, rather long and narrow. Enlarged. Drawings from 

herbarium specimens 


P . alpinn. 

1. Labellum from the side, showing the raised longitudinal line 
on uppei sutface, and basal appendage, x 2. 

2 Labellum from above. Owing to the curvature the free tip of 
labellum is not seen in this view, but the taised line and the 
appendage arc both shown, x 2. 

3. Labellum from below, showing the lower surface with groove 

corresponding to the raised line, x 2. 

4. Column from the side x 2 

5 Front view of the short and rather wide stigma x 2. 

The drawings are from herbarium specimens 
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Akt. IV .—Geological Notes Northern Tet ritory, Australia** 

By K. J. DUNN. 

(With Plate* X. and XL). 

[Bead June 10th, 1916] 

Remarkable Sedimentation. 

Tli* accompanyiug plate ib a faithful representation, natural 
size, of the surface of a two-inch core obtained in boring for coal 
in No 1 Bore, Borroioola, McArthur River, at a depth of 
feet from the surface, in sedimentary rock*, considered by Dr 
Jensen, Government Geologist, a* of Carboniferous age, and known 
as the Rukalara Beds. 

In the plate the white portion represents very fine white siliceous 
sand, now altered to quartzite, the dark portion* represent black 
to dark grey shale* that were originally deposited a* mud or silt 
in thin laminae In some places extremely thin layers of sand 
alternate with layers of black shale. 

What render* this core specially remarkable is the complicated 
nature of the sedimentation and the manner in which it ha* been 
modified and interfered with subsequently to deposition, and while- 
yet in a soft condition. The miginal deposition no doubt was in 
thin layers more or less horizontally disposed, but this condition 
waa very different to its present confused structure 

Tho plate, of course, does not represent a straight Vertical section 
through the bedding, but a circular section through the beds. By 
joining the edges at a and b, the original cylindrical form of tho 
core would be restored. 

Dr Jensen, to whom I aju iudehted for the specimen from which 
the photograph was taken for the plate, is of the opinion (Plate 
III., Bulletin No. 10, Geological Survey, Northern Territory) that 
worms were tho cause of the extraordinary structure seen in the 
core, and with this view the writer coincides as the only feasible 
explanation. The worms must have burrowed into and through the 
soft, recently deposited layers of sand and silt, with the result 
that, in places Jgg lamination was disturb* d, or interrupted, as at 
the points u)jqgtefi c, d, e, f, g, on the plate, and at other places 
In all cases the borrows were filled in with fine sand, and these sand- 
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Surface of 2 inch core. 
Borroloola, Northern Territory, Australia. 

(Natural blie) 






Pror KS Victoiia, 1916 Plate XI 



Saltwater Pebbles. 
Northern Territory, Australia 
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filled burrows were sometimes nearly vertical, while the normal 
bedding was horiaontal. The section cuts these sand filled burrows 
at all angles, hence the strange and curious markings. 

Saltwater Pebblet. 

During a visit in June, 1913, to the Victoria River, Northern 
Territory, an interesting and to me novel method of pebble forma¬ 
tion Came under notice. The Victoria River rises in the Barkly 
Highlands, and in the lower part of its course Aowb thiough a 
sunken valley, which has been filled to its piesent level by fine silt 
brought down by flood voters from the higher country drained by 
its sources. At the river’s mouth a great delta is being formed of 
similar material, which extends as islands for miles out to sea 
Most of this deltaic material is just covered at spring tides, and is 
being consolidated by the agency of two or three species of man¬ 
groves. 

. Where the i ivei debouches into the sea, silt constitutes about one 
twenty-fifth lu bulk of tho muddy water. The mangroves perform 
the initial work of settling this sediment and converting it into 
solid land 

Along the main valley and in the branch valleys the silt has 
accumulated to a level only covered by high tides, and foiming 
narrow and in places wide mud flats. 

When the«e impinge upon the lulls high-water mark is stiewn 
with blocks and fragments of lock that have rolled down the gene¬ 
rally steep slopes oh to the edge of the mud flats The hills are 
formed of Bhalee, with bands of extremely hard quartzite of various 
shades of colour, that range from a few feet to over 100 feet in 
thickness Inland these quartzite bands form precipices that make 
very secure boundaries quite inaccessible for miles on end Later 
on, when, the country becomes occupied, these may be utilised as 
portions of enclosures. 

As the rocks crumble down the shales quickly become disin¬ 
tegrated, aud the quartzite blocks are principally represented along 
the high-water line At first the blocks and fragments of quartsite 
are angular, as they reach the edge of the mud fiats At high 
tides the salt water reaches these blocks as they lie in the mud and 
the wind causes the spray to cover them with salt water. When 
the tide recedes an incrustation of saline material coats the surface 
of, the quartsite. Alternately the quartsite blocks are wetted with 
salt water and dried by a tropical sun, with the result that the 
‘ water enters every minute crack and fissure in the surface, and is * 
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then evaporated, causing the salts in the sea water to crystallise, 
(Sud so gradually, grain by grain, the rock is disintegrated, leaving 
the surface quite rough and disclosing the original sand grains, of 
which the sandstone was constituted before the interstices between 
these grains were filled in by secondary silica, and the rock trans¬ 
formed into quartzite. 

When the rock is wetted mechanical effects are produced on its 
texture by the crystallisation of the salts present in the sea-water. 
Whether in addition any chemical effects are produced is not cer¬ 
tain. Such might be the attacking of the secondary silica present, 
which acts as a cementing substance, binding the grains of sand 
together. Certain appearances suggest that this cementing sub¬ 
stance has been lemoved. 

The sharp edges of the blocks are first attacked, and all angles 
are removed; in time the whole mass is reduced to a rounded 
form simulating the rounded forms due to moving water, except 
for the rough granular surfaces. Every stage is in progress, and 
perfectly rounded pebbles such as shown in figures 1 and 2 ulti¬ 
mately result The blocks are not moved hut disintegration takes 
place in ritu. The solid quartzite at high water mark is disinteg¬ 
rated in the same way as the loose blocks. 

As to the time occupied in reducing a large angular block of 
quartzite to a well-rounded pebble no idea could be formed The 
quartzite is unusually hard, breaking with a clean, even fracture, 
and, under other conditions would remain unaltered indefinitely, 
and it seems remarkable that such a resistant material to ordinary 
disintegrating agencies should yield so readily to salt water. 
Whether the process is slower than where attrition by moving water 
occurs is uncertain, but probably the alternate wetting and crystal¬ 
lising effects a fairly rapid reduction in size. 

The process by which these salt-water pebbles are produced is not 
unlike that which is universal where fresh water attacks rock 
surfaces by penetrating cracks and fissures, perhaps originally 
caused by expansion and contraction of the refck mass. The water 
in these cracks and fissures becomes frozen, expanding in the 
process, and thrusting the particles and fragments asunder. Crystal-' 
Jisation is the prime cause of the energy exerted in both coses. 
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Art. V.— Notes on some Victorian Species of Teredo. 

BY 

J. H. GATLTFK 

AND 

C J. GABRIEL 

(With Plates XII, XIII ) 

[Read June 10th t lOlfiJ. 

Through the courtesy of Mr. G. Kcrinode, Engineer qf Ports and 
Harbours, and Mr. H. Hopcraft, contractor, of Flinders, an oppor¬ 
tunity has been afforded us of examining closely the depredations of 
our Victorian slupwonns, and of ascertaining the specific identity of 
the creatures responsible for this ravaging work. The alterations at 
Lakes Entrance provided some excellent material for examination 
Mr. Kermodc kindly forwarded a piece of Oregon pine about two 
feet in length, completely riddled by these vermiform mollusks— 
many of them being alive—the result of eighteen mouths' immersion. 
In March, 1914, the Portsea Pier was in course of repair, nine of 
the piles, of a species of EucalyptuR, being removed. They were 
badly infested, and with the generous assistance of Mr. Hopcraft, 
specimens with the animal, shell, and pallets complete were pro¬ 
cured. From time to time, considerable attention has been paid 
to the shipworms, owing to their damaging effects; and from a 
scientific standpoint, these peculiar mollusks have provided much 
scope for the anatomist and systematist Much has lieen written on 
the subject and the synonymy will show how, more or less, the 
species have been misunderstood, many early writers, and engineers’ 
reports, attributing the work of these “worms " to Teredo navalu , 
wliercas the mischief has been caused by several species. To quotq 
Forbes and Hanley, “ Writers of the Linnaean school, both British 
and Foreign (with the honourable exception of Spengler), contented 
themselves with classing all the shipworms under the one appella¬ 
tion navahs , describing the tube, but neglocting the more important 
anterior valves and the characteristic pallets." 

We have experienced difficulty in separating the species by the 
valves, and, apart from the animal, we regard the pallet as the 
one certain means of identification. 


9a 
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Qa&iff and Gabriel; 

Early in the field of Victorian writer* waa the Chief Harbour 
Matter of Williamatown, Captain Ferguson, who, in a report on. 
Claaa III. Indigenous Vegetable Substances Catalogue of the Vic¬ 
torian Exhibition of 1861, pp. 8-11, issued a " Return, showing the 
approximate injury done by the Teredo navaht, and other aea- 
wonns, to submerged timbers within the waters of Victoria,” giving 
interesting and commendable particulars under the following head¬ 
ing 



Attributing the injury to Teredo navaht, whereas, it is probable 
tliat a scientific examination would hare revealed the existence of 
all the species under question. 

Under the name of Calobatei tauln , E P Wright, in 1866, 
described a form, the type locality of which is given as Port Phillip, 
Australia Following this, the “ Victorian Naturalist,” Deo , 1888, 
published one of tlte first lists of Viotonan Marine Moltusea, com¬ 
piled by the senior author of this paper, in which will be seen a 
record of T. navaht, Linn. In a paper, entitled “ The Marine 
Wood-Borers of Australasia and Their Work,” read before the Aus¬ 
tralasian Association for the Advancement of Science, year 1901, 
Mr C. Hedley discussed at length the shipworms under the fol¬ 
lowing headings:—General Aspect, Propagation, As an Esculent, 
Natural Enemies, and Classification. In the latter we are unable 
to conctu in all his decisions Firstly, Mr. Hedley remarks 
" neither the species navaht nor the genus Teredo are present in 
our waters. ’ ’ Here we differ, and report its undoubted existence in 
Viotoria. The other points of difference are detailed in the observa¬ 
tions of each species. 

Pritchard and Gatliff also dealt with the forms in their catalogue 
of the Marine Shells of Victoria, but, as will be seen, alterations 
have been found necessary. 
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The destruction of these pests has proved a matter of considerable 
anxiety. Countless schemes having been advanced, adopted, and 
found wanting. An American plan, as quoted by Marshall in the 
Journal of Conchology, 1914, p. 207, shows some practicability, and 
should have a fair measure of success. It is us follows:— n The 
latest method to be adopted for overcoming this destruction and 
loss to wharves, harbours, and submarine works generally, has been 
successfully carried out by American contractors who can now 
electrocute them by millions, and although the process is not 
altogetliei permanent in its effects, yet by occasional applications 
it is proving sufficient to overcome the difficulties experienced in 
many extensive operations, and to supersede the use of divers and 
other highly-skilled operatives. The method of electrocution is 
•carried into effect by the use of a floating electric-power plant, 
•capable of generating heavy currents of electricity at a compara¬ 
tively low intensity. A net work of wires is first lowered into the 
sea facing the wharf or harbour to be attacked, and these are 
coupled with one of the poles of the dynamo on the vessel; similar 
wires are then suspended beneath the ship in electrical contact with 
the other pole. Directly the current is switched on, electrolytic 
action occurs in the sea water between the two metal nets, and 
chlorine gas is thereby liberated. This deadly gas envelopes the 
Teredtnen in their borings, and speedily causes death.*’ 

From the timber mentioned in this paper ue have obtained and 
critically examined over 300 pallets. Four species, all of which 
were detected in the one piece of timber, at Lakes Entrance, three 
of them also being present in the timber of the piles at Portsea Pier, 
constitute the representation of ship worms in Victoria, os far as we 
have been able to ascertain; three At least most probably having been 
introduced by ships from European localities. 

They are as follow.— 

Tkrbdo navalib, Linn. 

1767 Teredo navalis, Linn. Syst. Nat. ed. 12, p. 1267. 

1806. Teredo navalis, Linn. Home, Phil Trans., pi. 12, 
f. 7-10. 

1828. Teredo navalis, Linn. Cbiaje, Memorie., Vol. IV., 
pp. 23 and 32, pi. 64, f. 2 and 8. 

1663. Teredo navalis, Linn. Forbes and Hanley, Brit. 

Moll., Vol. I., p. 74, pi. 1, f. 7, 8, and pi. 18, f. 
3, 4. 

Teredo navalis, Linn. Chenu, Man. da Conch., Vol. 
II., p. 10, f. 69. 


1862. 
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1675. Teredo navalis, Linn. Reeve, Conch. Icon., pi. 1, 
f. la, b. 

1864. Teredo navalis, Linn. Tryon, Syst., Conoh., Vol. III., 
p 190, pi. 104, f. 48. 

1884. Teredo navalia, Linn. Sowerby, Thes. Conch., Vol. 

V.. pi. 469, f. 1, on plate not f. 9 (numeral* on 
plate reversed). 

1893 Teredo navalia, Linn Clessin, Conch. Cab., Vol. XI., 
p 67. pi. 15. f. 3-6. 

Hab.—Lakes Entrance 

Obs.—The characteristic little pallet readily serves to distinguish 
the species It is composed of a thick, shelly plate, flat on one side 
and convex on tlie other, with its extremity bifurcated. The plate', 
devoid of a central rib, has a strong cylindrical stalk of lesser 
length. European specimens in the National Museum, Melbourne, 
cannot lie separated from our series. 

Tkhkdo bbuouirbi, Delle Chiaje. 

1792. Teredo norvagicus. Spengler. Bkriv. Nat Selsk., 
Vol. II.. p. 102, pi 2. f 4-6, B (not binomial) 
1822 Teredo navalis. Linn. Turton, Dithyra Brit , p. 14. 
pi 2, f 1-3 

(f) 1822 Teredo uuvnliM. Linn. Sowerby. Genera, Vol. 1., pi. 

1827. Teredo navalis, Linn Crouch, Introd Lam Conch., 

pi 2, f 10 

1828. Teredo bruguien, Delle Chiaje. Meinorie , Vol. IV.. 

pp 28 and 32, pi. 54, f. 9-12 

1844 Teredo navalis, Linn Biowti, Ill Conch. G. Brit . 
p 116, pi 50. f 3, 6, 7. 

1852. Teredo navalis, Linn. Sower by, Man. (4th edition), 
p 291, pi 2, f. 48, 49. 

1853 Teredo norvagica, Spengler Forbes and Hanley. 

Brit. Moll , Vol I., p. 66, pi 1, f. 1-5, and pi. 
F, f. 1. 

1856. Teredo norvegica, Spongier. H. and A Adams, 
Genera., Vol., II , p. 332, pi. 90, f. 6, a, b, c, d. 
1862. Teredo norvegica, Spengler. Clienu, Man de Conch., 
Vol. II., p. 11, the third figure only of fig. 60. 
1878. Teredo antarctica, Hutton. Cat. Mar. Moll., p. 69. 
1875. Teredo norvagica, Spengler. Reeve, Conoh. Icon., 
pi. 1, f. lc, dj 2a, b, c 
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1880. Teredo antarctica, Hutton. Man N Z., Moll., p 133. 
1880. Teredo norvegica, Spongier. Woodward, Man., p. 

007, f. 270 (in text), and pi 23, f 28, 27 
1884. Teredo norvegica, Spengler. Tryon, Syst. Concli., 
Vol. III., p. 120, pi. 105, f. 70-73. 

1884. Teredo (Xylotrya) antarctica, Hutton (t). E. A. 

Smith, “ Alert, M Zool., p. 93, pi 7, f. E-E2. 

1884 Teredo norvegica, Spengler Sowerbv, Thes Conch , 
Vol V , pi 469, f. 2, on plate, not f. 1 (nuineruls 
on plate reversed). 

1887. Teredo norvegica, Spengler Fischer, Man. de 
Conch., p. 1138, f 869, 870. 

1893 Teredo norvegica, Spenglor. CleHSin, Conch Cab , 

Vol XI., p 64, pi 15, f 7-9, in explanation of 
plate (not f 1-3 as in text). 

1893. Teredo antarctica, Hutton. Cleasin, Conch Cab., 

Vol XI., p 76, pi 20, f 12, 13, in explanation 
of plate (not f. 11-13, as in text) 

1894 Teiedo ednx, Hedlcy. PLSNSW, Vol IX , pp. 

501-505, pi. 32, f 1-5 

1894. Teredo antarctica, Hutton Hodley, P L.S N S.W , 

Vol. IX., p 503, pi. 32, f. 6, 7. 

1898 Teredo autm ctica, Hutton Hodley, PLSNSW, 
Vol XXIII , p 95. 

1901 Kuusitoria antarctica, Hutton Hedley, Auat Ah«. 

Adv Su., Vol. VIII., p 248, pi 10, f. 9 in ex¬ 
planation of plate (erroneously 8 on plate), is 
japcmica, Clessin, and not antarctica after 
(‘lew in 

1901 XauBitorm edax, Hedley Aust Ass. Adv. Sci , 
Vol VIII , p 248, pi 10, f 5 in explanation of 
plate (erroneously 6 on plate). 

1903. Nausitoin edax, Hedley Pritchard and (latliff, 
PBS. Vic , Vol XVI (N S.), p 98 
1913. Teredo bruguieii, Delle Chiaje. Suter, Man. N.Z. 

Moll , p. 1019, pi. 55, f. 7, a-d 
1914 Teredo norvegica. Spengler Marshall, Journ, of 
Conch , Vol. XIV., p. 207 

Hab.—Drift timber, Baluarring, Western Port; San Remo; Lakes 
Entrance; Portsea Pier; Port Albert. 

Obs.— Spengler ’b namo being non-binomial, the employment of 
lorvegtca is inadmissable. Much confusion has arisen in regard 



190 Oadiff an4 Gabriel ; 

to this species. The' earlier writers* more particularly times of tb« 
British school, discussing and figuring the various parts under the 
appellation of Teredo na^alit. Forbes and Hanley grasped the dis¬ 
tinction, minutely describing and illustrating tbe animal, valves, 
pallets, and tube. That the species has aiuce been misunderstood is 
obvious from tbe following observations. The description of T. ont- 
arctica, Hutton, leaves no doubt as to its identity with T: nor - 
vegica, Spengler. Endeavouring to establish T. antarctica, Hutt., 
Mr. Hedley (loc. cit) figured tbe type valves and later on illustrated 
the pallet (after, Clessin). Through an unfortunate discrepancy in 
tbe-text-figure numerals in the Conchylien Cabinet, Mr. Hedley 
erroneously copied the pallet figure of T japontca, Clessin, to rep re 
sent antarctica. Clessin’s text-figure numbers of T antarctica, 
Hutton, are 11 to 13, while the shell in illustrated by two figures 
pnly, 12 and 13, us in the explanation of Plate, figure 11 being the 
pallet of japotnea, and not antarctica. Mi H Suter, in his Manual 
of the New Zealand Mollusca, p, 1021, notes Mr. Hedley's wrongful 
figuro of the pallet of antarctica, and remarks, " is certainly the 
hipinnate pallet of T. navaltn , but not T. antarctica.” In this 
lespect we disagree with Mr. Suter, Clessin’s figure depicting 
T. japomca. 

Actual comparison of British examples of T. norvegtea in the 
National Museum, Melbourne, with a specimen kindly identified 
from the type by the author os being his T. edar, fails to 
disclose any differentiating characters, and we legard them aa abso¬ 
lutely synonymous. Closely allied is the British form T megotaro, 
Hanley, but, as the author rcmaiks, the species may he separated 
by the pallets being less elongated in the handle, and they taper to 
a fine point at the apex In the other they ate blunt at the termina¬ 
tion and solid throughout We have examined specimens of T 
megotara in our museum collection, and notice the distinction. The 
calcareous tube of T. norvegtea exhibits n stioug concamerated struc¬ 
ture at the posterior extremity, vanishing anteriorly where the 
tube becomes fragile; these characters showing better development 
in some cases than in others. The largest burrow we have examined 
was from the Portsea Pier; it attained a length of two feet six 
inches, and the large bat-shaped pallet abstracted therefrom mea¬ 
sured 28 mm. Thu sise and structure of the tube lend aid as a 
means of idebttgotjtlon. 

We wrote Uu^r. H. Suter stating that we considered T. edits,. 
Hedley, to bs'a synonym of T. bruguicri, and asked bis opinlou. 
He wrote in reply, " I thiqk that T. edao, Hedley, is moat likely 
a synonym of T. bruguieri.” 
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Tickxpo Wloij-tATUB, Qufttiefag«s 

1849, Teredo' pedicillatua, Quatrefagea Ann. Nat. Sei. 
Ser. 3, Zool. Vol. II., p. 26, pi. 1, f 2. 

1875. Teredo pedicillatus, Quatrefagea. Reeve, Conch. 
Icon.,'pi. III., f. Ila, b, c. 

1884. Teredo pedicillatua, Quatrefagea. Sowerby, Thee 

Conch., Vol. V., pi. 469, f. 14. 

1893. Teredo pedioillata, Quatrefagea. Cleaain, Conch 

Cab., Vol XI , p. 68, pi. 17. f. 12-14 

1914. Teredo pedicillata, Quatrefagea. Marshall, Journ. of 
Conch., Vol. XIV., p. 207. 

Hab —Lake* Entrance j Portaea pier. 

Oba.—Aa repreaenting the pallet of thia specie* we are unable to 
accept the flgutc* by Reeve, Sowerby, and Cleaain, their illnatrationa 
being quite at variance with Quatrefagea’ original deacription— 
" Lea palmulea aont Itroites, allongeee et porteea & l’extrdmite d’une 
aorte do manche d’apparence cartilagineuse. Ce p4dicule eat 
toujoura Wane, tandis que lea palette* qui le tenninent aont oolor4ea 
en brune fonce ” The remarks by Sowerby—" Palmulae biarticu- 
latao The pallet* are very peculiar, being divided by a horny 
joint,”—fail to convey Quartrefagea’ meaning Our National 
Muaeum collection contains specimens under thia njune from Guern- 
aey, and an actual eompaiison endorses our identification 


Tkkkdo (Xywthva) sai'UI, R P Wright. 

1866. Nausitora aaulii, E. P. Wright. Trans. Linn. Soc 
Lond., Vol. XXV., p. 567, pi. 65, f. 9-15. 

1875 Teredo aaulii, Wright. Reeve, Conch. Icon., Vol. 
XX., pi. 8, f 10a, b, c, d 

1884 Teredo aaulii, Wright. Soweiby, Thes. Conch., Vol 
V., p. 193, pi. 469, f. 18. 

1693. Teredo aaulii, Wright. Cleaain, Conch. Cab., Vol. 

XI., p 70, No. 10, pi. 17, f. 7-9. 

1894 Nauaitora aaulii, Wright. Hedley, P.L.8.N.S.W., 
Vol., IX., p. 503. 

1898. Calobatea aaulii, Wright. Hedley, P.L.S.N.S.W., 
Vol. XXIII., p. 94, f. 7-9. 

1901. Nauaitoria aaulii, Wright. Hedley, Anafc. Am. A4 v. 

Sei., Vol. VIII., p. 248, pL 10, f. 6 in explana¬ 
tion of plat* (not f. 5 in (date). * 



122 


Gatliff and Qabi'Ul: 


1901. Nauaitora aaulii, Wright Tate and May, 
P.L.8.N.S.W , Vol. XXVI , p. 421. 

1903 Nausitora aaulu, Wright Pritchard and Gatliff. 
P.R S. Vic.. Vol. XVI (N.S ), Pt 1. p. 97. 

1903. Nauaitora thoracitea. Pritchard and Gatliff (non 
Gould), P.ll.S. Vic., Vol. XVI. (N.S), Pt. 1. 
p. 98 

1913 Teiedo saulii, Wright, Suter, Man. N.Z., Moll , p. 
1021. pi B5, f 8, a, b. 

Hab.—Lakes Entrance; Portaen Pier. 

Oba.—Of the Victorian representatives, this species alone belongs 
to the group poaacMHed of articulated pallets, a grouping adopted by 
Quatrefagea and others They are extremely fragile Sui mounted 
on a thm, cylindrical stalk is u luiuina or blade composed of imbri¬ 
cating and pectinate joints, flat on the inner aiea, and rounder on 
the outer Much variation exists in respect to tlie number of articu¬ 
lations and their approach to ono another; however, the general 
character is apparent, and the pallet serves as a ready means of 
recognition On the assumption that the pallet of T, frayilts, Tate, 
a as incomplete, and represented the basal joint of Calohates savin, 
Wright, Mr Hedley, PLSNSW, 1898, p. 9B, states- “The 
apparent diffcrcnco in the pallets is due to the fracture of the 
specimens figured, wherein all joints but the basal ono have been 
snapped off,” and, therefore, he reduced it tb a synonym, this 
synonymy in turn being accepted by Tate and May, Pritchard and 
Gatliff, and Suter. We am much indebted to Dr J. C Verco for 
sending to us for examination tho type pallet of T fragihi, Tate. 
This enables us to pronounce the validity of Tate's species Here¬ 
with a figure of tho type is presented, which, consistent with the 
author’s description, “small shelly clavate pallets, the stalk much 
attenuated, ttio enlarged, somewhat compressed upper portion 
crowned with a cartilaginous crust, which has a projecting horn at 
each end,” cannot be confused with,a basal joint 

Possibly tho autlientic specimens Been by Mr. Hedley may not lie 
identical with the type sent to us. 

The articulations of the pallet of T savin are formed on a con¬ 
tinuing stalk, whilst in T. fragtlu the stalk does not continue 
lieyond the base, but is merged into it; this fact, in our opinion, 
conclusively proves that the pallet of the latter cannot be a fractured 
pallet of T. mulii. 
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EXPLANATION OF PLATES. 

Plate XII. 

Fig. 1. Oregon Pine, after 18 months’ immersion at Lakes 
Entrance. Attacked by— 

Teredo bruguieri, Chmje 
Teredo navalis, Linn. 

Teredo pedicillatus, Quaticfftge* 

Teredo saulii, Wright 

Fig. 2. Eucalyptus from pile, Portsea Pier The two large bur¬ 
rows are those of Teredo bruguieri, Chiaje., the 
larger one attaining a length of 2 ft. 6in 

Fig. 3. Eucalyptus from pile, Portsea Pier. Oioss-cut to show 
burrows. The laige bore is that of Teredo bruguieri,. 
Chiaje., its diameter being 18 mm. 

Fig, 4. Drift timber from Port Albert. Bored bv Teredo. 

Pmte XIII. 

Fig. 6. Portion of calcareous lining of a burrrnv, with larvae 
thereon 

Fig. 7 Larva of Teredo (aftei Quatrofages). 

Fig. 8 Shelly layer at termination of burrow. 

Fig 9. Calcareous tulw ui sheath of Teredo bruguieri, Chiaje, 
showing internal ooncamciated structure at posterior 
end, and its absence at anterior extremity. 

Fig. 10 Pallet of Teredo navalis, Linn. Length, 6 5 mm. 

Fig 11 Pallet of Teredo (Xylotrya) saulii, Wiight Length, 
19 mm 

Fig 12. PftlJftt of Teredo bruguieri, Chiaje Length, 10 mm. 

Fig. 13. Pallet of Teredo pedicillatus, Quat Length, 5 mm. 

Fig. 14 Pallet of Teredo f ragilis, Tate (type) Length, 2 mm. 

All of the figures are variously magnified. 
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Aht. VI .—Notes on un Occurrence of Quart* in fkuaU. 


Bv CHARLES FENNER, B.Sc. 

(School of Mine*, UaUaiwt). 

(Communicated by Profewor K. W. Skeate). 

[Road June 10th, 101SJ. 

I.—Introductory. 

My attention was first directed toward* occurrences of quart* in 
baaalt by noting, gome four jears ago, the abundance of angular 
quarts fragments that are to be found over the basaltic plains which 
stretch to the southward from Mt Greenock, a volcanic hill in 
Central Victoria 

Following this up, it was found that at a spot on McCallum’s 
Creek, where the stream has cut thiough to the Oidovician bedrock, 
the cliffs on the left bank showed a remarkable exposure of quarts 
in the basalt. Since then, the occuirenoe of quarts, sparsely, in our 
basalts has been found so common, that attention has been given, 
as far as the hteiature was accessible, to similar or related occur- 
renoes in other parts of the world While results in the Mt. Greenook 
area are somewhat disappointing, they are certainly not without 
interest 


II.—Oeaoription of th« Mt. Greenook area. 

As will be seen by the small sketch map (Fig. 1), copied from 
that published by the Geological Survey of Victoria, the geology of 
the area is simple East and west of the basalt flow, low timbei ed 
ordovician ranges occur; the ordovician slates are traversed by 
innumerable quarts veins. 

The deep lead gravels which were buried by the basalt were wide, 
and, in places, up to 30 feet thick; the basalt sheet averaged about 
100 feet in thickness. The eastern drainage is now carried off by 
McCallum’s Creek the Loddon River, and the eastern edge of 
the baaalt has bead much more vigorously dissected than the western. 
The buried gravels were highly auriferous, and have been exten¬ 
sively mined for practically their full length. 
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The mount itself ia a volcanic con©, built of scoriaceous material, 
and with a well-preserved breached crater, the breach being to the 
north-west. It cannot be said for certain that the lava in the 
southern part of the area came from Mount Gieenock, it may le 
from Mt. Mitchell, some four miles further south The probability 
is, however, that it is mainly from Mount Greenock 



L— J Ordovician hilly £53 Bssslt O Mines. 

Fig. L Sketch map of the Mount Greenock area A and B are specially 
referred to in the teat. The cycles represent mines following the 
buried leads 
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lit,—Previous mention In literature. 

Since the commencement of invest]gationa into this occurrence, 
two prior references to it have been found; the exact places referred 
to are not known, but there arc several places where the abundance 
of quartz ia striking. 

(a) Major Mitchell, who ascended and named Mt Greenock in the 

year 1836, records in the “ Journal " of hia explorations, that on 
September 25th, when nearing the mount, he 11 passed over a 
ridge of trapean conglomerate, with embedded quartz pebbles ” 
Again, on September 26th, he records more hilla of the “trapean 
conglomerate." “ The rock, M he says, “ consists of a base of com¬ 

mon felspar, with embedded grains of quartz, giving to some parts 
the character of a conglomerate, and there are also embedded 
crystals of common felspar " 

(b) Mr. E. J. Dunn, who knew tins district very well, says, in his 
book on “ Pebbles, 1 ' page 47 “At Mount Greenock (Vic.) the 
auriferous tertiary lead was broken through by a volcanic outburst, 
and the crater of Mount Greenock foiiued over its foimer course 

The pebbles became entangled in the flow of basalt." Again, 
on page 63 : “ Where volcanoes break through conglomerates, pebbles 
may become entangled with the lava flows, and by this means be 
transported to some fresh site; an instance of this occurs at Mt 
Greenock." 

While this simple explanation may be the true one, there iB no 
definite proof that such is the case Indeed, there are some reasons 
for doubting that this would fully account for the presence and modo 
of occurrence of the quartz. 

IV.—Distribution, etc., of the Quartz. 

In the Mt. Greenock flow, as far as it has been examined, over an 
area of about two square miles, the distubution of the quarts 
through the rock is by no means uniform. While there are places, 
such as Walker's Cliffs (A in map), the schoolyard (B in map), and 
•others, where the quarts is so abundant that the basalt resembles a 
conglomerate, yet in other places it is sometimes only possible to 
find one small crystal to an ordinary hand specimen, and in other 
places it ia still more rare. 

The siae of the quartz fragments is very variable, and in shape 
much irregularity is also shown. Nothing that could be definitely 
called rounded or even sub-angular occurs. 
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The large amount ot quartz that must be present in the whole 
flow, and its distribution through the same, although not unifoim, 
seems to debar the possibility of its having been picked up at the 
crater as the lava cum* through otiginally, further, from the mode 
of flow of a lava struam it is just as difficult to imagine how the 
quartz could K* picked up from the floor of the valley, and distributed 
through the flow The lack of any (t pebble" form, and the extent 
of chemical interaction with the magma also seem to militate against 
this supposition 

Some of the instances fiom England, South Africa, etc., which 
have been investigated, and recorded, are apparently very similar 
to tins ease, and for none of these was such un explanation advanced 
J. Cosmo Newbery, in a catalogue of Victorian rocks, published in 
1894, says. "Quartz occurs in the newer basalt of Baringhup 
Maldon, frequently in grains and irregular patches of bluish-white 
coloin, and in such association with the rock as to leave no doubt of 
its original formation in it M 

V —General description of the Lava. 

The volcanic piodticts of Mount Oreenock may lie roughly 
dt'Kciihuri undci three heads — 

(a) ScoiiacenuB muteiial; the mount is almost wholly composed 
of this fiagmentary rock, Inunhs arc common, while iopv gtructuic 
and surfaces showing " flow” lines aic of striking freshness 

(b) The lower ledges of the mount show outcrops of extremely 
dense compact basalt, very fine grained 

The remainder of the flow, extending as n Bheet southward, 
and locally known as part of NichoH's plains, is of a less fine¬ 
grained t\pe, often with a course doleutie texture, occasionally vesi¬ 
cular, and generally resembling the material bo common in the road 
metal quarries of Ballarat or Melbourne 

The general characters of these throe tvpes are Het out below, 
especially with reference to the quartz content as seen in the hand 
specimen, and under the microscope. 

(a) The quartz in the scoria is generally very small in size, the 
largest seen formed the centre of a small bomb, ahd was about | in 
in greatest length. Ci^stals of ^ in diameter are common, and 
in a section cut where only nno small piece of quartz was visible to 
the eye, a dozen were icvealcd by the microscope. The scoria con¬ 
tains abundant tiny idiomorphic felspars, a good deal of irregular- 
shaped augite, and some olivine, with abundant glass. No sign of 
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reaction rims could be detected around the microscopic quarts 
grains, although the shape* suggested that corrosion had taken 
place. Hyalite ii common, lining cavities in the scoria. 

(Jb) The second type of basalt hardly appears to contain any 
quarts. Under the microscope the rrick consists of a ground-mass 
of glass and oxides of iron, packed with tiny acicular felspars, and 
dotted with porphyritic olivine There is very little augite present, 
which is rather a contrast to the third type of rock, where augite is 
common. The most definite augite present in this dense type con¬ 
sists of the tiny green pyroxenic needles forming the reaction rim 
around one of the rare pieces of contained quart*. 

(c) This third type is that of the main flow Ah stated, the 
appearance in hand specimen in quite similar to that of the great 
majority of the Victorian nowtM basalts, except that in places 
throughout the mass it is thickly mottled with corroded quartz. 
In addition, quartz fragments occur sparsely light throughout the 
flow These aie quite uncommon us microscopic pieces, but range 
from & in. diameter up to J in., and even larger, one mass seen 
being 14 inclies in diameter 

In the hand specimen the qunitz hIiowb ft great amount of frac¬ 
turing, and is sometimes surrounded by a minutely vesicular discon¬ 
tinuous border It very frequently has a peculiar chulcedonic lustre, 
but is mostly dull-grev in colour Where the quartz is most abun¬ 
dant, hyalite occurs, and was always noted on the roofs of the 
containing cavities (Fig. 2). 

Under tire microscope the rock is of a coarse doleritic texture, 
with large felspai laths, inteispersed with granular augite, and 
abundant porphyritic olivine Apatite is present, in bunches of 
needle-likc crystals, and iron oxides occur throughout. “ Con¬ 
traction vesicles M aio also common. 

Where the quartz comes into contact with tlie other minerals of 
the rock, there is always a reaction run of pyioxenic material, with 
sometimes a thin band of glass separating it from the quartz. Tins 
border is sometimes granular, darkened apparently by the presence 
of iron oxides, at other times the pyroxene prisms are parallel, 
roughly normal to the edge of the quartz, presenting under crossed 
nicol* a very pretty appearance. Fig. 3 shows these typical relations 
diagrammatically 

The quartz riiows abundant inclusions, running in lines through 
the mineral, and negative crystals were observed. The larger pieces 
of .quartz are not single crystals. Along tnany of the fractures, 
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seams of brown glow occur In shape the quarts is irregular, and 
embayed, and cavities occasionally occur in it, lined by a rim of 
pyroxene 
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Fig 2 Sketch of hyalite oa it occur* on the top of tho cavities 
Fig. 8 Diagrammatic representation of the genoial relations of the quartz 
to the hasalt, an seen under tho microscope—q , quartz, g , glassy 
border, p , pyroxemc rim , v , part of vesicular border p o, 
olivine , a, augito „ f., felspar 

V!.—Other occurrences in Victoria. 

A fnct worthy of note in connection with these occurromes is that, 
in the area within 30 miles of Balliuat, where basalt is generally 
abundant, an investigator who is tivmg to find fragments of quarts 
in the basalt rarely fails to do so Certainly no extreme cases have 
been found, such as those at Mt Greenock, nor have any been found 
with the won del fully abundant and uniform distnbution recorded 
by Diller and Iddings A list of localities in Victoria, wheio pieces 
of quaitz have been found in tho basalt, follows — 

Bariughup, J. Cosmo Newbery, Des Cat, Vic Rocks, 1804 
Mt Franklin, Solwyn Catalog Vic Hocks, 1868 
Gleeaon’s Hill, Selwyn Catalog. Vic lbaks, 1868 
Kilinore, with hyalite, Selwyn. Catalog Vic Rocks, 1868. 
Skipton, near tho basalt caves at Mt Widdenn, 1914. 

Ballan, near the railway station, 1914 
Lake Burrumbeot, north and east shores, 1914. 

Piggoreet, in the “ Devil's Kitchen," 1914. 
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tfarrion fii11s, in scoria, 1914 

Warrenheip, in scoria, 1914 

Flow alwve Pike’s dam, at Dalian, 1915. 

Near new Moorabool dam, Ballarat, 1915. 

Mount Elephant, in scoria, 1915. 

VII — Wdrld-wlde occurrence 

The occurrence of quartz in basalt and allied basic rocks is world¬ 
wide, and a large amount of liteiature exists concerning the Hinne 
“Quaitz basalt ” as a lock type appeals to be generally recog¬ 
nised, and in such cases as those of North America, descried hv 
DHler, Iddings, and others, it seems impossible to doubt that 11 tin* 
quart* is just as much a piunaix constituent of the nwk as is the 
olifinc.” Daly gives the total area envoied by quartz basalts in 
North America as eight square miles The occurrence mentioned m 
this pAper can only lx.* claimed, at most, us a “ quartzifei ous bn Halt ’' 
—analogous to some of the lecmded ominoiKes of South Africa, 
Scotland, etc Daly, in " Igneous Books and Their Origin,” records 
quartz basalts “ or their allies 99 from practically every lonicr of 
the earth—from Antautica to Greenland. 

VIII.— Literature. 

Books and ai lidos that have been consulted include .— 

(a) "A lntc viiU ame eiuption m Not them California, and 

its peciihai lava ” J S Diller Bull 79, U S Geo] 

Survey, 1891 

(b) 41 The (Kriii mice of primary quaitz in ccitain basalts M 

J P hidings. Bull 06, U S Geul. Survey, 1890 

(v) 11 Igneous Bocks and Tlieir Origin,” H A Daly, 1914 

(d) A.J.S , Art. XX. J P hidings, 1888 

(e) “Tertiary Igneous Bocks of Skye.” A Harkcr. chap 

XX f etc , 1904 • 

(f) Intrusions of Kilsvth, Croydon district, Scotland. G W 

Tyrell, Gen! Mag., 1909. 

(g) Q J «.S J. W. Judd, pp 175-186. May, 1889. 

^h) Lamprophyies of N. England Gcol Mag., pp 109-206. 

A Harker, 1892. 

(i) Porphyritic quartz in basic igneous rocks, p 485. A. 

Harkcr, 1892. 

(k) Petrology for Students. A. Harker, 1897 edn , pp 138, 
190 
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(l) Natural History of Igneous Rocks, p 322. A. Harker. 

(m) Data of Geo-chemistry. F W Clarke, 1911. 

(n) Petrolqgy of the Kalgoorlie Goldfield J. A. Thomson. 

Geol Mag., Vol. LXIX., 1913. 

(o) Geology of Ktlgoorlie. C. O. O. Lai combe. Proc. Aust. 

I.M.E., Vol. V, No. II. 

IX.—Final considerations. 

The efforts to account for the presence of quaitz m basic igneous 
rocks have been many :— 

1. Iddings believes that at great depths, and under the mineial- 
ising influence of water, in the case of great presumes, quartz could 
crystallise out from a basic magma, and while in most cases the 
quartz would later lie entirely rcsorbed, the quaitz basalts repicRcnt 
cases where the resorption is incomplete This theory, while it 
would satisfactorily explain most features of the case, takes us 
deep into the region of practically unknown physical propel ties 
and processes Iddings suggests that the utcuirence of free quartz 
in basic rocks is analogous with the omurciice of iron-olivinc in 
acid rocks 

2 Daly suggests, in accordance with his theory of a fundamental 
basalt nriAgma, from which all igneous locks aie derived—that the 
quartz found in basalts represents pait of the overlying lighter 
siliceous layer caught up and not fullv nssunilated by tlie basalt 
This fascinating generalisation would easily lend itself to an 
explanation of all quartz in basic rocks, but from its fundamental 
nature it is a question the discussion of whuh must Ire left to ex]>eit 
petrologists 

3. The most common explanation advanced is that the quaitz 
is derived fioni acid rocks through which the basalt has passed on 
its way to the surface. 

As far as is known, the country rock at Mt. Greenock is wliolly 
Ordovician sediments, these are all fine gunned, and contain no 
beds from which the quartz could be derived If the latter mineral 
came from the very numerous quartz veins that ti averse the Ordovi¬ 
cian sediments—and fiom its microscopic natuie this is quite pos¬ 
sible—we should also expect some fragments of the slates them¬ 
selves to be still undigested. Close seaich has failed to reveal anv 
trace of a slate inclusion, a fact which seems sufficient to invalidate 
that theory. 

4. It is also suggested that the quart* was picked up by the 
lava at the surface. 


I0i 
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Some reasons hare already been advanced to show that thia might 
not answer in the oaae of the Mount Greenock occurrence. The chief 
poifct* were—(a) The difficulty of forming a mental picture of any 
meana whereby the quarts could be “ picked up ” by a viscous 
at ream, which is really not “ flowing " in the same sense aa water 
flowa; (b) the extent of the chemical inter-action between the quarts 
and the containing rock. 

As stated by Diller, in his discussion of thia matter, all quarts 
grains in a basic lava, whether native or foreign at the time of its 
effusion, “ would be subjected to tbe some conditiona, all would be 
corroded by the magma, and each have its re-action rim of pyroxene 
formed." Still, the amount of inter-action must be largely depen¬ 
dent on the heat of the magma at the time the quarts waa “ picked 
up." Claike, in his Data of Geo.-chemistry, p. 282, gives the 
temperaturo of emerging lavas as “ rarely if ever below 1000 deg C , 
while the actual temperature not long before emission may be 
hundreds, perhaps 1000, degrees higher " The most reliable data 
as to the fusion point of quarts give its transformation to tridymite 
at 800 deg. C., and subsequent fusion at about 1625 deg O. Geikie 
records that “ lava from Terre del Greco fused the sharp edges of 
flints ” 

In the occurrences under discussion, however, the amount of cor¬ 
rosion has been very great, the embayed quaits in some cases show¬ 
ing traces of having been originally twice as large. In the scoria, 
as has been described, the only minerals showing corrosion are the 
quarts, and the olivine, suggesting that both these minerals were 
m the molten material before ejection. 

Efforts were made, in the assay laboratory at the Ballarat School 
of Mines, to reproduce the supposed conditions of “ picked up ” 
quarts. Some normal basalt was melted, quarts was dropped in, 
and the process of cooling retarded as much as possible. Sections 
were then cut and microscopically examined Owing to lack of a 
proper control over the cooling, the crystallisation was not sufficient 
to enable any observations of value w be made. 

In conclusion, while the Victorian occurrences, ss so far investi¬ 
gated, have shown no striking characters, they appear to suggest an 
intratellurio origin jj^ft^piarts, and are of sufficient interest to 
have some bearing on us still unsettled question of the origin of 
quarts in basalts. With our hundreds of square miles of basalt still 
uninvestigated, sometffects may yet be brought to light that will have 
a closer bearing on'&ie problem. 
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Art. VII.—An Occurrence of Ammonium Chloi'ide at 

Frankston. 

Bt E. J. HARTUNU a*d A. C. D. RIVETT. 

[Bern d July 6th, 1616J. 

In the immediate neighbourhood of the Sports Oval at Frankston 
there was, until some two years ago, a small, shallow lake, with an 
island about forty yards in diameter in the centre The lake has 
gradually drained, and, exoept after heavy rain, a dry, firm annular 
bed of earthy material surrounds the one-time island. The island 
and the banks consist of accumulations of decaying wood, roots, and 
leaves, together with much siliceous earth (see analytical results 
below). Tho living vegetation consists of Acacia, Melaleuca, rushes, 
etc. 

i 

About tlio middle of March, 1915, a fire was started by some boy-H 
in the ti-tree scrub on the banks and island. Apparently the 
fire was soon extinguished on the surface, but it haa since spread 
underground, and has defied the efforts of local municipal officers 
to put it out. The authors visited the place on May 15, and again 
some ten days later. During these ten days heavy rain had fallen, 
without greatly affecting the fire The combustion was still active 
and the diameter of the unburnt central portion of the island had 
decreased by some six or eight yards No flames were to be seen, but 
white smoke issued from a number of vents in the ground. This 
stnoke had a very specific smell, and on the walls of the fissures and 
in the openings whence it escaped, there were deposited very beau* 
tiful incrustations of ammonium chloride crystals, in cubes and intei- 
lacing needles. The white colour of the smoke and its specific smell 
were doubtless due almost solely to fumes of thts salt. As the fire 
spread, the surface vegetation was killed at the roots, and fell down. 
It was unsafe to walk over the burning areas without the support of 
branches of scrub. 

The ash left was, for the most part, very voluminous, and varied 
in colour from dirty white, through pink and red, to brownish 
purple. In parts the ash was more compact. The bed of com¬ 
bustible matter was apparently several feet deep. 

Analytical Work. 

One might reasonably suspect that in the course of slow combus¬ 
tion, the nitrogenous constituents of the decaying plant material 
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would undergo chemical action with sodium chloride, the preeenc* 
of which in a dried-dp lake near tho sea would 4)4 probable. 
Ammonium chloride Would reeutt, and at the temperature of the com¬ 
bustion would be volatilised. A number of analyses hare been 
carried out in order to aeoertain definitely the mature of the materials 
taking part in, or produced during, the reactions which ooour. The 
following paragraphs summarise the results. 

1 Specimens of the crystalline sublimate from one of the rents 
contained 99.4 per cent, puie ammonium chloride, calculated from 
the weight of silver chloride obtained by double decomposition with 
silver nitrate The balance was probably moisture, or a trace of 
contaminating ash. It contained no sulphate. A natural product 
from Vesuvius, analysed by Klaproth, contained 99.5 per cent, 
ammonium chloride, and O.B per cent ammonium sulphate 

2 t Specimens of red ash gave the following proportions of the 
main constituents:— 

TABLE I. 



I. 

n 

Silkm - - - 

80 29 

8600 

Altunina 

8,66 

696 

Ferric oxide - 

408 

• 088 

Lime ... 

000 

080 

Magnesia. 

0,48 

0 0H 

Sulphur trioxide - 

trace 

trace 


90 4 

998 


Alkalis were not determined quantitatively. Sodium was present 
in small amount, and there was a minute trace of potassium. Quali¬ 
tative tests showed that manganese, zipc, cobalt, nickel, barium, 
strontium, chromium, carbonate and chloride were absent. The 
complete absence of chloride is to be noticed. It is unlikely that 
sodium chloride would be volatilised during combustion, and unless 
it were washed out of the layer by heavy rain before combustion 
began, it is probable that there more than sufficient ammontaoal 
matter produced to convert the whole of the chloride to the am¬ 
monium salt. This possibility is supported by the fact, to he 
mentioned later, that the yield of ammonium chloride may be 
increased by additional common salt to the combustible matter. 
A small amount of soluble matter coaid be extracted by water from 
the ash It contained calcium, magnesium and sulphate. On treat¬ 
ing the ash with boifing hydrochloric kef cl, chlorine was evolved. Aa 
higher oxides of manganese were ahetat j ond la inclined "to suppose 
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thif oxidation of hydrogen chloride to be due to atmospheric o^yg^n, 
&P action being catalysed in a marked manner on the surface 
the very finely dirided ash* The acid yielded a yellow splutioq 
containing aluminium, trivalent iron, calcium, magnesium and * 
little sodium. An undissolved residue of fine white powder waf 
mainly, if not entirely, silica. 

The air-dried ash retained about 6 per cent, of moisture, but 
much larger proportions were present in samplos freshly collected. 
From the earths, the analyses of which are detailed ip the next 
paragraph (3), ashes were obtained which were extracted with hqt 
water and also with dilute nitric acid. In each of the four casp* 
examined, chloride and sodium proved to be prosent These ashes 
were obtained by burning in an open dish small quantities of earth 
and organic matter, probably under such conditions of ready com- 
bustiou in an abundance of air, the action between salt and nitro¬ 
genous matter does not occur to more than a slight extent. 

3. Samples of earth, with accompanying organic matter, werp* 
taken from four different places Big decayed roots and thick leafy 
surfaces were rejected, so that from the point of view of vegetable 
matter, these samples are below the general average. The water 
* content was, of course very variable. 

It would be absurd to claim that such samples represent fairly 
the composition of the heterogeneous area undergoing combustion. 
Nevertheless, the analyses of them are not without value in giving 
an idea of the nature of the area. 

The samples will be referred to as A, B, C and D respectively. 
A was taken from just below the top layer on the island, about six 
feet from a smoking vent; it was more earthy than the samples from 
other parts. B was from the middle of the island, about eight or 
nine inches below a very thick, leafy surface. It contained many 
fine roots. C was about one foot below the surface, and was quite- 
close to a vent It was hot and smoking when collected, fairly free- 
from fine roots, very moist, and contained a number of tiny white 
specks, probably of ammonium chloride. These three samples were 
all from the island. D was from the bank of the lake just under 
the surface layer, and six feet from a smoking vent. 

The following remarks are necessary in explanation of the analyti¬ 
cal tables :— u Moisture ” is that portion of the specimens which WM 
volatiUsed*in an air oven at 110 deg. C. <f Combustible matter " 
represents the “portion oxidised and volatilised on heating to rednesf 
in anr open platinum or silica dish. The “ ash ” is the residual 
matter, M Total nitrogen' 1 was determined by the iqeibod of 
SJdfdahl. oxidation of the organic material being readily aoocpn- 
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plisbed by sulphuric acid and potassium sulphate. By “ free 
nitrogen ” is to be understood that nitrogen uhich may be distilled 
(as ammonia or substituted ammonias) from a sample of earth by 
boiling with sodium hydroxide solution for one hour. It cannot be 
taken as giving a measure of the ammonium salts present before 
combustion, because even after prolonged boiling the steam dis¬ 
tilling was found to be alkaline. Doubtless there is* a progressive 
action between the alkali and the nitrogenous matter; to limit the 
time of distillation to one hour is arbitrary. The estimations of 
total chloride proved to be very tedious. Portions of each sample 
were extracted three or four times with boiling water; the resulting 
filtrates contained brown colloidal matter. They were evaporated to 
small volumes, and in one case taken completely to dryness. In this 
case, sodium chloride crystals separated along with the brown 
matter. Evaporation did not suffice to render the latter insoluble; 
the greater proportion again formed a colloidal suspension on the 
addition of water. To each extract a few drops of nitric acid 
were added, the solution boiled and silver nitrate added. The silver 
chloride formed was fine grained and yellowish owing to colloidal 
contamination. It could not be made to coagulate except in one 
case (D), where much less colloidal matter had been removed in the 
extraction. After settling, the supernatant liquid was decanted 
through a Gooch crucible, and the residue dissolved in ammonia. 
The deep brown colour of this solution was possibly due iu part 
to the reduction of the ammoniacal silver complex to colloidal metal, 
by organic matter. On reprecipitation with excess nitric acid, the 
silver chloride was white and coagulable. The liquid was poured 
through the Gooch crucible, but on addition of water or dilute 
nitric acid, the precipitate turned to a milky suspension, which 
the asbestos layer in the crucible would not retuin. Boiling again 
coagulated it. The liquid was decanted away, the precipitate dis¬ 
solved in ammonia (the solution again being deep brown in colour), 
and reprecipitated with nitric acid, A repetition was necessary 
before a satisfactory product was obtained. In the following tables* 
all figures represent percentages :— 

# TABLE II. 

A. B. v ^ 0. D A H C D, 

Moiature . 90.3 - offc - 47.4 • 004 ... Calculated on dried material. 

A»b . 03.7 - 07.1 - 48J . 31.0 .. 33.0 • 71.1’ - 83A - 68A 

Combustible 

matter • 11.0 . 10.1 • 9.0 - 18 J ... 17.0 - 380 - 18.0 - MA 


AJl aubeequent figurea are paroontagaa calculated upon dried 
material. 
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TABLE III. 



Total Nitrogen. 



Ftm Nlfcroftt. 



A. B. C 

D, ’ 

" A. 

B. (I, 


Oakolated u 

Nitrogen 

0.47 - 0.84 - 0.79 

- 1.14 . 

. 0.07 • 

010 - 0.16 

- 0.13 

Ammonia 

0.67 - 102 - 096 

- 1.80 

006 - 

0.12 . 0.20 

- 0.16 

Ammonium 
chloride * 

180 - 3 10 - 3.00 

• 4.37 

0 20 - 

087 - 0 62 

- 0 61 



TABLE 

A 

IV. 

a 

C. 

D 

Chloride! calculated aa 
Chlorine 

- 044 

- 0.64 

- 036 

- 022 

Sodium chloride 

- 0 72 

- 1.06 

- 069 

- 0.36 

Ammonium chloride 

- 0.66 

- 097 

- 064 

- 0.33 


Production of Ammonium Chloride. 

Some experiment* were carried out with a view to ascertaining 
the yield of ammonium chloride from slow combustion of sample B. 
It was not, of course, possible to reproduce the conditions prevail¬ 
ing at Frankston. 

A short, hard glass tube was tilled with material Owing to 
-difficulty in absorbing the products from large amounts, it was 
necessary to work with only five grammes at a time. The sample, 
heated from the outside, was slowly burnt in a current of air 
The current carried the products of combustion through a long 
tube in which were spaced twelve wet glass-wool plugs, and then 
through a bubbler containing water. All visible smoke or fume 
was removed hefore the last plug was reached. Care was taken 
to make the combustion complete, and to prevent condensation of 
produots in the hard glass tube. The plugs in the long tube were 
pushed together, and washed with hpt distilled water until free from 
•chloride. The washings, together with the water from the bubbler, 
were made alkaline with potassium hydroxide free from chloride, 
and evaporated to dryness. The residue was very gently ignited, 
the solution then acidified with nitric acid, filtered and precipi¬ 
tated with silver nitrate, The silver chloride was weighed in a 
Gooch crucible. Calculating the chloride as ammonium chloride, 
tiie- Amount of the latter obtained was equal to 0.09S per cost, of 
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the quantity of (dried) B taken. When 10 per oent. of sodium 
chloride was mixed with the earth sample before analysis, the yield 
was increased to 0.30 per oent. These figures most not be given too 
much weight, for the amounts of material dealt with were small, and 
it is possible that traces of sodium chloride may haws been volatilised 
during the combustion. In any case, the amount of ammonium 
chloride produced must depend very largely upon the conditions 
of the combustion, such as air supply, temperature, time, and so on. 
The attempt to reproduce artificially the natural combustion' is, of 
course, difficult, and the result is inevitably unsatisfactory. 


Conclusion. 

In most, if not all, places where ammonium chloride occurs 
naturally, there is present vegetable matter in a more or less 
advanced state of decay, together with chlorides. The production of 
ammonium chloride is greatly accelerated by heating, and the 
occuirences near volcanoes such as Etna, Stromboli, Vesuvius, and 
others are gieatest where lava spreads over soil and vegetation. 

Abegg (Hdb. anorg. Chem., III., 3, p. 350) states that in Egypt, 
where ammonium chloride is obtained fiom the soot from burnt 
camel dung, ammonia is probably formed by processes of <fcc*y in 
the dung before burning This, however, is most likely not so in 
the other case cited by Abegg, where ammonium chloride is pro¬ 
duced by burning a mixture of coal, salt, animal offal and clay. 
Probably here the first stage is the destructive distillation by be*£ 
of the organic matter, with the production of ammonia or simple 
ammoniacal compounds. Reaction occurs between these and the 
metallic chlorides There is every reason to suppose that this* 
is what is happening in the Frankston deposit. One may suppose 
that there is a considerable supply along the seashore of the 
matei ial necessary for such a formation of ammonium chloride. 

v 

Hie autkoii wish to record their thanks to Ur. T. W. Corrigan, 
of Frankston for bringing this occurrence to their notice, through 
Mr. H, Hartung, and for facilitating their observations. 
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?m-Qn the Famnql Subregions of Australia. 

Br THOM A 8 G. BLOANE. 

(ComonnioaM by J, A. Kv&shaw). 

[Bead July Sth, 1015], 


“ A considerable amount of ingenuity has been expended in 
trying to solve the interesting problem of the distribution of 
southern faunas. * * * * * No doubt our knowledge will increase, 
but it seems hardly possible to make any more theories. ” 

The quotation above from Captain Hutton's erudite paper, “ Theo¬ 
retical Explanations of the Distribution of Southern Faunas," pub¬ 
lished iu the Proceedings of the Linnesn Society of New South 
Wales, 1896, epitomises the position of our present subject in its 
general bearings ss left by Hutton. My intention is only 
to deal with the soogeographic sub-regions and districts of tlie 
continent of Australia, and, for this purpose, it is only necessary 
to refer to two previous essays, vis.. Professor R. Tate’s address 
" On the Influence of Physiographic Changes hi the Distribution of 
Life in Australia,” published if! the " Report of the Australasian 
Association for the Advancement of Science,” 1888; and Professor 
W. Baldwin Spencer’s "Summary of the Zoological, Botanical And 
Geological Results,” embodied in the " Report on the Work of the 
Horn Scientific Expedition,” 1896. 

For soologists Spencer’* splendid summary is indispensable, while 
the ability shown.in Tate’s work makes it of first-class importance. 

To make dear my point of view towurds this much-discussed sub¬ 
ject, and to establish a meeting-ground for my readers and myself, 
the following definitions of my position in regard to some funds- 
mental tenets of soogeography are offered. 

1. Permanence of continents. Darwin’s position was that the 
great continents had maintained approximately their present posi¬ 
tions since early geological times. Wallace also held strongly the 
••me view. But when we admit the union of Australia with an 
Antarctio continent, probably in the Miocene, the idea of any 
'Secretary permanence for the .present continents beyond the middle 
of the Tertiary Bra must be given up. 
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3. Length of time required for the distribution of any group of 
land animals. We must suppose that sufficient land bridges have 
occurred in the Tertiary Era to hare enabled any group to have 
spread over the whole earth. The case of the struthioua birds may 
be oited in support of this view, for this terrestrial group of the 
Tertiary Era, as is shown by its geological and present distribution, 
has found land connections which enabled it to send members into 
every faunal region of the globe. 

3. Insects—including the order Coleoptera—are older than the 
angiospcrmous plants; therefore, any biological regions established 
for plants will likely also be suitable for insects. 

4. Wallace’s view that the great faunal regions should be founded 
on the mammalia ought to be adhered to. 

5. Plants and insects of the order Coleoptera were in Australia 
in Pre-Cretacooti e times, and have always been there since. 

6. Parts of Australia—(e.g., ranges of south-west Australia. 
Mount Lofty and Flinders Ranges, MacDonnell Ranges, parts of 
Australian Alps)—have been dry land since the Palaeosoic Era. 

7. Following Deane and Spencer, the idea of a cosmopolitan 
Tertiary flora which occupied Australia must be abandoned. 

8. There are entomological reasons for supporting the existence 
of the Huxley-Hutton Mesosoic Trans-Pacific continent in warm 
latitudes. 

9. The entrj of the marsupials'into Australia from an Antarctic 
source, as advocated by Hedley and Spencer, is to be accepted. 

10. Tate’s idea of a Post-Miocene extension of Australia to the 
southward, to account for some analogies which Kangaroo Island 
and Port Lincoln present with his Autochthonian Region, is a good 
one. It has some entomological support. 

Hutton and Spencer have agreed in ascribing four separate* 
elements to the fauna of Australia Tate, in his able exposition of 
the botanical geography of Australia, divided the flora into two 
primary parts. I shall quote his words:— 

“ The flora of Australia consists of the following constituent 
elements 

I. An immigrant portion. 

11. An endemic portion." 

He then divided the immigrant portion into two parts in the , 
following words:— 

u (a) Oriental, which is dominant in the littoral tracts of tropical 
Australia, (b) Andean. For the moat part this type of vegetation 
is restricted to the high mountain^ of Tasmania, Victoria and Hew 
South Wales.” 
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In regard to the endemic portion he says — 

I will dmde the Australian Endemic Hora into thiee types 

1 Euronotian dominant in the south and east parts of the con 
tinent 

9 Autoohthom&n restricted to the south west coiner of West 
Australia and approximately coinciding with the rainfall limit of 
twenty inches 

3 Eremian dominant in the dry region which has its centre 
in the Lake Eyre Basin 

Towards the end of his address ho says briefly of the fauna— 

Not only in the Eremian Region but in tho others the fauna (f 
each will exhibit though perhaps in a less degree similar relation 
ships to one another as the floras 

Summing up with regard t the fauna of 1 is Autochthonian and 
Eremian Prcwinces his words are as folk w a — 

The Autochthonian Piovinoe is without distinctive featuie* 
other than specific 

The Eremian Piovtnce has many specific and some generic pecu 
hanties but is essentially Austialian 

In the year 1896 Spencer reviewed the question of faunal sub 
legions for Austialia in a masterlv manner and published a map 
showing tho results he arrived at from a careful study of the 
distribution of the higher animals In this map two ot 1 ate k 
botanical regions are adopted vir the Euronotian and the Ere 
raian but owing to Spencer s faunal sub regions in no case coi 
responding altogether with late s regions new names are pioposc I 
for tho three faunal sub legions of Austialia vis Torresian 
Bassian and Kyrean sub regions The Loriesian and Bassian sul 
regions are together the some as Tate s Euionotian region which it 
divided into two at the Clarence River the Fyrean sub region 
comprises Tates Eremian and Autochthonian regions united to 
gether 

Spencer briefly sums up the elements found in the fauna of Aui 
tralia I shall quote his words — 

The present fauna may theiefore bo regaided os consisting of 
some four elements which may be very briefly outlined as follows — 
(1) An older one derived from a land connection with Asia the 
constituents of which it is difficult to define and which existed 
partly in the western and partly in the eastern division when these 
two were separated * * * * * * (2) A series derived from a con 
nection with a land area lying to the east of the continent (and 
oonneoted also with the Papuan region) represented by Microphyura 
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and Ac&nthodrilua amqn^st lower /onus and tty* struthioh* bird* 
amongst vertebrat*. (3) A f series derived from the Austro-Malsynn 
region. ****** (4) A large and important series derived 
from the aouth and indicating a former connection with Sooth 
America acroaa Antarctic landa during a period not later than the 
Miocene." 

With regard to the Pacific element, Mr. Bedley’s Viewa require 
attention. Hia paper, entitled " A Zoogeographic Scheme for the 
Mid-Pacific/’ published in the Proceeding* of the Linnean4taoiet) 
of New South Wales, 1899, enda with the following aentenoea 
“ No aign of an American immigration can be traced in the Central 
Pacific. Had the Trana-Pacific Juraaaic Continent, advocated by 
auch writers aa Hutton and Baui, any foundation in fact, then, if 
not terrestrial, at any rate, marine forma should now extend east* 
wards from Ainerioa along its former site ’’ My view is that the 
close relationship between the Carabidae of Australia and New 
Caledonia (half the genera of the New Caledonian Carabidae are 
found in Australia), the presence m Australia of Cicindelidae 
belonging the genera Megacephala and Rliysopleura (the nearest 
relations of which are now found in South America), and, also, some 
evident relationships which exist between some of the Carabidae of 
Australia, New Zealand, And the Hawaiian Islanda (the genus 
Mecydothorax is found in these three lands) require the ancient 
Trans-Pacific continent for their explanation. 

For the four elements found in the Australian fauna by Spencer 
and others I shall adopt the names New Holland* Pacific, Antarctic 
and Auttro-Malayan, All these names except New Holland are 
in general use, but I have seen no satisfactory term for the element 
for which the name New Holland i* now proposed. It !• Tate's 
“ endemic ” element, and is perhaps not quite the same as Hutton’s 
11 Australasian ” element. The term endemic is objectionable, for 
being an adjective in common use it oannot be given a restricted 
and technical meaning without causing confusion It is not easy to 
choose such terms, and New Holland could perhaps be improved 
upon, but, at least, it is distinctive, and having become obsolete its 
assignment as a term to designate the primary element in the Aus¬ 
tralian fauna may be allowed, at any rate till a better nemo is 
proposed. , 

I shall now briefly review the Ctcindelidae and Carabidae to see 
how the four elements of the Australian faun* appear hi their* cabs. 
It will be convenient to take the most recently arrived shdMrte flMt, 
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ViMtlt die more recent oOtiititttfetfti are more readily discerned than 
thtHs of older date. 

1. Cicindrlidat .-—This family may be taken to he wholly an 
immigrant group, deri^fed ffoW tl& Austro-Malayan and Pacific 
AilfM tUt genera Cicindfla and Tricondyla are Austro-Malayan; 
Mtj/diipkala, NiekerUa, Dittyptidera ami RytopUvra are of 
Pacific 6rigfa. 

1. Cdrabidae .—The Carabidae df Australia with Taamania as at 
present known are comprised of 38 tribes, 200 genera and 1430 
species; amongst this great complex aie found lepresentatives of 
the four elements of the Australian fauna, but it is not yet easy 
to define clearly the Pacific and Antarctic types from one another, 
nor either of these from the New Holland dement. 

(l) Austro-Malayan.—This element is very largely represented 
in the fauna of Australia, especially in the Cape York Peninsula 
The following 10 tribes are wholly Austro-Malayan as far as their 
Australian representatives go .—Apotomiui, Panagaeim, Chlaemini, 
Masoreini, Perigonini, Odacanthmi, Dnptini, Physocrotaphini, 
Zuphiini, Brnchyuini These tribes toutaip 20 genera and 32 
Species. Only one of these genera, viz , Kudahtt , belonging to the 
tribe Odaoanthini, is peculiar to Auslialia The percentages of the 
Australian totals shown by this immigrant fauna aie:—Tribes 35.7, 
genera 10, species 3 6, and there are besides at least 2fi genera 
belonging to cosmopolitan tribes which are of evident Auatro- 
MaUyan origin, the addition of these would make 45 Austro- 
Malayan genera in Australia or 22.5 per cent, of the total number 
If we take away from the Australian total of 28 tribes the 10 
Auatro-Malayan tubes recognised above, it leaves Australia with a 
Carabfauna poor in tribal types. Europe had hi 1896 34 tribes, 145 
genera, and 3180 species. 

(3) Antarctic.—-There is one tiibe in Australia of undoubted 
Antaretio origin, viz., Migadopini; it is confined to the Baasian sub- 
region, and has representatives in New Zealand and South America 
(also in the Falkland and Auckland Islands), The Meoodeinidet 
(Genera Pfrcoiomo, Lychttut, etc.), a group of the tribe Broacini, 
largely represented in New Zealand, is also an Antarctic group 

(3) Pacific.—I have not been able to recognise satisfactorily the 
constituents of the Pacific element in the Australian Carafi-fauna. 
ProbhUjr this can only be done by someone with a good knowledge 
ih'triftate of the faunas of New Caledonia odd New ZfealWd. 

(£) Nerfcr Holland.—Tribes Pambtaini and' Cuneipe&izu. ; 6roup* 
Cmtiilh (tribe Sciritinl) Promecoderide* (tribe frfoe&ini). the 
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Australian seotiou of the tribe Helluonini, the Australian section 
of the tribe Pseudomorphini, etc. The Carabidae are not suffi¬ 
ciently carefully worked out and compared with those of other 
regions for any work of value to be done yet. 

There is apparently no reason for entomologists to dissent from 
the adoption of Spencer’s three faunal sub-regions; they seem to 
suit the Carabidae, though the order Coleoptera is so ancient # that 
its distribution might have been expected to accord with that of the 
plants rather than with that of the mammalia. We will take a 
brief glance at these three faunal sub-regions, and the districts into 
which I divided them on entomological grounds in the year 1906. 

The Torresian has the richest fauna of any of the sub-regions of 
Australia, and is largely stocked by Austro-Malayan types found 
nowhere else on the continent. It is a tropical and sub-tropical 
couritry with a variable climate, which in some places near the sea¬ 
board has a high average rainfall, and a tropical flora, such as 
accompanies a heavy rainfall where the soil is good; in other parta 
rather dry, and with open forests; its rivers are numerous, though, 
owing to there being no lofty mountains and the nearness of the 
watershed to the coast, no such great rivers as might have been 
expected are present. The Torresian and Eyrean sub-regions are 
now fused together, with the arid climate of the Eyrean sub- 
region as the chief obstacle to the complete intermixture of their 
faunas. It is impossible to draw a definite line between these sub- 
regions, unless empirically, as was done by Tate when he adopted 
the line of twenty-five inches of mean rainfall as the boundary 
between his Euronotian and Eremian botanical regions. It is rea¬ 
sonable to expect that the hardy Eyrean fauna will have been able 
to encroach into the more favoured TorresiAn region to a greater 
extent than' has the Torresian fauna into the Eyrean steppes, 
though the comparative freedom from competition in the sparsely 
inhabited Eyrean country may have been favourable to a widespread 
range for some hardy Torresian forms. 

The districts proposed by me in the year 1906 for the division 
of the continental part of the Torresian sub-region were three, as 
under:— 

(1) West Torresian District.—This was divided from the rest of 
the sub-region by a line drawn north and south from near the 
bottom of the Gulf of Carpentaria. The typical insect fauna of the 
West Torresian district will probably be found about the Daly 
River, but I know very little of the entomology of this district. The 
strange genus Deliniu* of the tribe Pterostichini is peculiar to the 
distriot. 
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(2) Middle Torresian District.—Thu extends from about the 
bottom of the Gulf of Carpentaria to near the tropic, haring the 
Bellenden Kerr Mountains for its central feature. The genera 
i Steganomma (tribe Scaritini), Uecynognatku* and Loxogenitu (tribe 
Pterostichini) are not found beyond the limits of this region; also 
RhysopUura, a remarkable genus of tlLe family Cicindelidae. 

(3) South Torresian District.—Thu extends from the tropic to 
the Clarence River Its typical Carabidae are found from the Bur¬ 
nett to the Richmond River. Liopata , Leirodira and Notoleitu$ 
are distinctive genera (tribe Pterostichini) belonging to this district. 

The Bassian sub-region is a country of mountains, rivers and 
forests. In its past history we may imagine great ranges of moun¬ 
tains covered with perpetual snow, which presented a barrier to 
the southward progress of the fauna of the north; for this reason, 
we may suppose the Cicindelidae failed to reach Tasmania, or, 
except os very raent immigrants, Victoria south of the dividing 
Range; for the same reason such characteristic Australian groups 
of the Carabidae as the Carenums and Helluonini have not extended 
to Tasmania, and are hardly represented iu Southern Victoria. 

Through the continental part of the Bassian sub-region five 
reciprocal routes of past migration may be perceived; vis., three 
from north to south, and two from east to west. The north and south 
routes will be, one over and along the mountains, and a route on each 
side of the mountains available for the fauna of the lowlands. Such 
species as the Carenums Laccoxcaph us loculosa « and L, fove %- 
pennU may be taken as lowland forms, which spread into Victoria 
and the south-eastern parts of South Australia along the western 
lowland route The two east and west routes will be, (a) Tate's 
Post-Miocene route across a former southward extension of Aus¬ 
tralia This must have been a forest-clad land across which have 
passed such Carabidae as the ancestors of the present species belong¬ 
ing to the genera Promccoderus, Amblytclu*, Platylytron, Hot - 
fnacru *, and the single species of Notonotrnu found in Western 
Australia, (b) The routo which became available on the union of 
the Bassian and Eyrean sub-regions, and which has been taken 
advantage of by both Bassian and Eyrean types. 

In the scheme proposed by mo the Bassian sub-region was divided 
like the Torresian into three districts, vis., a northern, middle and 
Tasmania. There is apparently no true line of demarcation between 

(4) the North Bassian distriot, which centres on Sydney, and (5) the 
Middle Bassian district, of which the Australian Alps are the great 
natural feature. 


n 
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The Eyrean Sub-region.—This ipuMMe division has gmnflf • 
bot, dry climate; in no part baa it a winter that brings anew ter 
even (except near Cape Leeuwin) decided dampness. There ii 
abradant evidence of the long-continued prevalence of th e ae condi¬ 
tions, vitb the remit that the now dominant type! of the fauna AM 
composed of comparatively few wide-ranging species ; each Speciea 
being often found in isolated colonies, sometimes at great distances 
from one another. Attention waa drawn to thia fact by Profeaaora 
Tate and Spencer in the Report of the Horn Expedition. Some of 
the most distinctive wingless Carnbidae of the Eyrean sab-region 
range from the coastal districts of Western Australia to New South 
Wales (such are Oartnum rhgam, C. ucaritmideg, AVer arrnum 
e\ongatum, Parroa hovntti). 

Doubtless there are several centres of distribution in the present 
Eyrean sub-region (e.g., Flinders Range, MaoDonnell Ranges, 
ranges of South-westw » Australia). There has been a great deal of 
immigration into it from the Torresian and Battian sub-regions 
The Carabidae of the Eyrean sub-region are not numerous, consider¬ 
ing its great area; the eastern parts have more genera and species 
than the western parts, owing to the numerous Torresian and 
Banian forms which hare invaded the eastern borders of the sub¬ 
region. Characteristic groups are:—The tribe Cuneipectini (one 
genus with two species), the group Carenides (tribe Scaritini), and 
■uoh genera as Gnaihoryt, Parroa and Jdotela (tribe Broscini), 
Phorticotomut (tribe Harpalini), Hellvarchui and HeUuaptent 
(tribe Helluonini). 

I divided the Eyrean sub-iegion into five districts in 1905, 
These were numbered on my map from 6 to 10. 

(6) The Riverina district is probably merely part of the eastern 
marches of the Eyrean sub-region. It may be considered to take 
in the whole of the basin of the River Darling, ita western boundary 
being the watershed between the Darling and Barcoo Riven. Ita 
chief distinctive character is the prevalence of immigrant forms 
from the Bassiau and T^uesian sub-regions. 

(7) The South Au^tialinu District.—This has for its centre the 
Ifount Lofty and Flinders Ranges ; probably it should include the 
Victorian Malice districts, and it may extend round the head of 
Spencer's Gulf to take in Eyre's Peniusule. It has two very 
isolated genera of the tribe Pterostichini, vis., fbeatopkui and 
Ttropka. 

(8) South-west Australia,—Thia district dwuld ha defined by the 
rainfall line of twenty inebea to correspond with Tste'l Aufeofttthb- 
nian Province. 
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Hip showing entomological districts of Australia u now suggested 


1. West Torresian District 
8. Middle „ 

8* Bonth h „ 

4. North Basstan „ 

5. Middle „ 

6. Riverine „ 

7 South Australian „ 

8, South West Australia 
0. North West Australia 
10. Central Australia 


Continental part of 
Torresian Subregion 
of Spenoer. 

Continental part of Bas- 
slan Subregion of Spenoer. 

Syrean Subregion 
of Spenoer. 


fiaronotlan 
Prorlnce 
of Tate. 


0, 7 , 9 ,10 form Etemian Prorlnce of Tate, with rainfall less than 26 in.) 8 
Is Autoobthoulan Province of Tate. 


(9) The North-west District.—This is perhaps a weakly defined 
portion of the Eyreen sab-region; probably all the country watered 
by the Do Grey, Ashburton, Gascoigne and Itarchieon Rivers should 
be included in it, but its Csrabidee are too little known, especially 
in regard to their eastward range, for this district to be trotted of 
with confidence. 

(10) Central Australia—as intended by me in 190S—corresponded 
to the Larepints district of Tate (Horn Expedition, Botany), which 
centres round the lfaeDonneU Ranges, but in practice it may be 
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taken to comprise all that ia left of Spencer's Eyrean sub-region 
after the other four districts treated of above are removed. 

In conclusion, 1 wish to emphasise the view that such faunal 
districts are better suited than any political divisions for use by 
biologists to show the distribution of genera and species. Such 
districts can be employed to impart a greatly added value to pub¬ 
lished lists of species, without adding to their bulk (this being an 
important consideration in dealing with such an order as the- 
Coleoptera, which requires a large volume for the mere enumeration 
of the names of its innumerable speoies). If a map be given with 
the districts numbered on it, these numbers can be added on the 
same line as a name of a species in the list without increasing its 
bulk or price. It is much to be desired that workers in different 
groups should use the same set of faunal districts, and it is not 
to be supposed that a system of districts whioh will commend itself 
generally to soologists can be evolved without much study and 1 
research At present I can only feel confident of Tate's Autochtho* 
nian Region being a surely defined faunal district. 


[Psoc. Hot. Boo. Viotobia 28 (N.B.), Pabt 1., 1918]. 


Art. IX .—Further Notes on the Essential Otte of Australian 

Myrtadeae. 

By A. E. DAWKINS, B.Sc., and J. C. EARL, A.I.O. 
(Government Bom wh 8ohoUr»). 

Communicated by Dr. Heber Groan. 

[Band July 8th, 1915], 


Part I .—The Essential Oil of Eugenia Stntihii. 

By A. E. DAWKINS, B.Sa 

Eugensa smithn (N.O Myrbacene), commonly known as “ Lilly- 
pilly,” occurs in Eaatern Australia from Victoria to Queensland. 
It is a magnificent evergreen ornamental tree, reaching a height of 
from fifty to eighty feet; the leaves are dark green, oval, slightly 
pointed, and covered with oil-dots; the flowers are small and pale 
green, and produce numerous white, lilac and mauve berries, whioh 
are very showy when fully ripe. 

The wood produces a dark, close-grained timber, said to be well 
adapted to ornamental furnishings Baron von Mueller records 
that the bark contains 17 per cent, of tannin. 

Some species of the genus Eugenia produce large, juicy table fruits 
of a wholesome, agreeable flavour, the young flower-buds of E. 
earyophyllata form the spice well-known as '*doves"; “allspice" 
is the product of E, pimento; and the seeds of E. jambofana have 
been used as a remedy tor diabetes. 

- Aa Eugenia Smithii is found in such profusion in the native state, 
and grows rapidly under cultivation, it was thought desirable to 
investigate and place on record the nature of the oil contained in its 
foliage. 

The material from whioh the oil was steam-distilled was obtained 
from the Melbourne Botanical Gardens, through the courtesy of the 
Curator. 

PHyaloal Oonatante. 

The yields and physical oonstants of the twoaaieplee worked with 
were aa follow j—. 
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4 * £ Btyekim*; 


TABLE l. 


OetaartMatiUMfo* - 
Weigh:I of kavaa is fee. 
OODOM rfofl 

jUd 

BpjKtBo graritf dmi 
Optical rotation n^. - 
Mh wHti Index £ 


May, 1914 • July, 1914 - 
149 • 108 

108 - 1A 

0.44 OJO 

Me - m 

+88 0* - +M8* 

1.4701 • 1.4076 


The difference in jjeld ilinatratea the aaaaonal variation oaqallj ob> 
•erred in the diatillatkm of oils from the Myrtaoeaa, bat the phyalonl 
oonatanta are ao similar that the two aamplee may be regarded a* 
identioal in composition, The oil ia pale yellow in oolour and poa a aaa a a 
a aweet penetrating odour. 


Fractional Distillation. 

¥ 

By way of exploration BO 0.0. of the oil waa anbmitted to a fractional 
distillation in a atill of standard dimensions, the raanlta of which are 
embodied in the graph and in Table IL 



160* 16V 200* 

Teeig y raftm ,ct «tt dmUMga 
L X«f«aia twUML □. f wilffht K da i a 
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TABLE II. 



Twiponiwi 

ol 

Ptntnten 

«tw£r 

mvJ* 

Outtoti 

rOMM 

BilMtn 

1mm 

<B*UMu. 

by volume. 


fl nu 


r 

beloff 160 e 

1.6 - 

— 

— 

- 14076 

it . 

16o # -16M* 

- 60.6 * 

■aeo - 

+ 3S 0* 

- 1.4661 

Hi. 

150*- 176* 

- U.l - 

877 - 


- 1.4697 

Be* Ida* - 

Abo w 176“ 

- 7.7 - 

— 

— 

- 1.4619 


The eunre indicate* that the oil contains one preponderating 
constituent, and suggests that this is probably pinene. 

Chemical Examination. 

a Pinene .—From a fraction boiling at about 166 deg. C. a nitro* 
soohloride was prepared; melting point««104-106 deg., indicating 
presence of a-pinene The rotation of the original oil and that 
of the pifaene fraction show that the hydrocarbon is present in the 
dextru form, a conclusion in agreement with the observation that 
the nitrosochloride was formed only with difficulty (v Gildemeiater 
and Hoffmaun —The Volatile Oil$, p 296) 

/3 Pinene .—In older to test for the present© of ft pinene or 
nopinene), which is associated with the <t pinene of turpentine oils, 
the following experiment was carried out (Wallach, Lirb*. Ann. 
366, (1907), 228) *—30 c.c of a fraction boiling between 157 deg. 
and 166 deg., was oxidised with excess of cold alkaline solution of 
potassium permanganate, the liquoi was filtered from manganese 
dioxide, steam-distilled to remove unchanged oil, and concentrated 
to a third of ite original bulk. There was no separation of the 
sparingly soluble sodium nopinatc (A control experiment using a 
similar fraction from oil of turpentine yielded ■ a sodium salt, the 
acid set free from which had the melting point characteristic of 
nopinic acid.) 

PheUandrtne. —The presence of phellandrene and other nitsoeite- 
forming hydrocarbons, was tested for with negative result. * 

Acidt. —Absent. 

Betert, —The saponification number was 11.6, representing 4 per 
cent, of eaters, calculated as C u H m O, To order further to 
investigate the esters 100 c.c. of the original oil was saponified with 
60 c.o of a 0.6 N. alcoholic solution of sodium hydroxide. After 
•apenifieation 60 c.c. of water waa added to precipitate the oil; the 
aqueous liquor was separated and evaporated to one-third of ita 
bulft, acidified with hydrochloric acid, and extracted with ether. 
The ethereal extract waa dried .over calcium, sulphate, and allowed 
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to evaporate in the air. The acid crystallised in shining laminae, 
resembling those of benxoic acid. They were reoryatalliaed from 
ether; melting point 119-130 deg. fM.P. of bensoio acids 131 
deg.) The crystals were only sparingly soluble in water, but were 
readily so in ammonium hydroxide. A neutral solution of the 
ammonium salt gare a bull-coloured precipitate with ferric chloride 
solution. These reactions indicate the presence of a benioate in the 
oil; there was not, however, sufficient material to identify the esters 
further. 

Alcohol *.—Saponification number after acetylation was 24.9, cor¬ 
responding to S 7 per cent, of free alcohols of the foimula O u H tt O, 

PA< 7 *ob.—Shrinkage in volume on treatment with a 5 per cent, 
solution of sodium hydroxide was nil. 

Aldehyde* and Ketone *.—Absence shown bv bisulphite absorption. 

CineoU .—The presence of this substance was not indicated by the 
physical properties of the oil, nor could any trace be detected by 
Hirach’s delicate iodole teat. 


Summary. 

The oil consist* as follows :— 

d n-Pinene, 80 to 90 per cent. 

Esters (partly benzoates), 4 per cent 

Alcohols, 3.7 per cent 

The oil is interesting rh the source of a highly dextrorotatory 
pinene, but this has at present no technical application which 
would, taking into account the small yield, make the distillation of 
the oil in quantity a commercial success. 

The author is indebted to Mr. P. R H. St. John for the intro¬ 
ductory botanical characterisation, and for assistance in collecting 
>the leaves and distilling the oil, and to Dr. Green for much helpful 
advice in the analysis. 

Addendum .—A Ample of Eugenia myrtifolia, another species 
indigenous to Eastern Australia, was also examined, but although 
some forty pounds of the foliage were submitted to steam distillation 
in the usual manner 09 visible traces of oil were obtained 
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Part II .—The Calculation of the Oil Content of Foliage from 
Meaturentente of the Number and Site tf the Oil Claude. 


By A. K. DAWKINS, B.So. 

The collection and distillation of oil-containing materials is often 
«a matter involving much labour. Since therefore the oil is well 
known to occur in the case of many species in small, well-defined 
oil-dots or oil-glands, it was thought that it might be possible to 
forecast the oil content of any particular species by making a few 
measurements of the size and number of the oil-dots, weight of leaf, 
etc. 

Let be the avenge volume of the glands in c c., 

0 

u the number per sq. o.m., 
g the specific gravity of the oil, 
to the weight of leaf per sq. am., 

p the mtio of the weight of leaves to the total weight of leaves 
and stalks os usually taken for distillation. 

Then assuming that the oil glands are spherical the percentage yield 
of oil will be 

52.4pd r np 

to 

The measurement of the sise and number of the oil-glands can 
readily be accomplished microscopically, using an eye-piece pro¬ 
vided with suitable micrometer scales. 1 

The specific gravity of the oil can of course only be determined 
when a sample of the oil is available. For most oils, however, a 
sufficient approximation will be attained by giving g the value 
of 0.9. 

The value p is determined by stripping one or two typical branch- 
lets, and weighing the leaves and the stalks separately. 

The accuracy of this method may be judged from the following 
series of measurements on several species of oil-hearing plants which - 
we have recently had the opportunity of distilling. 


1 A cmtmImS mis (or oonaUnsth* a amber S dl-dotioM be «sslty made by rating s series 
s i equine on • iMs rimt oI mien. 




Sr C. Bari: 


1*4 

•* .as ft • * ' £?&!' 


rodiala. j 

large * ,118 - 1810 . 

M 

vtoall - JW - 1468 - 

.0107 

.080* 

• 909% 

* * ( 

• Aio j 

9,70 

i 

. .118 - 800 - M - 

jO80 

- .07 - 1.09 • 

1.99 

Jtcealypte ) 

kiUoni ) 

- .185 - 817 - M - 

.008 


M 

Lipttmptnum ) 
( 

Urge - .071 - 1000 - 

.06 

*wmM - .076 - 000 - 

.017 

.018 

- • .00) 
.49 } 

■ 

Xttftftia ) 

BmitKH. j 

large - .001 • 475 - 

M 

jm 

-v *4i y 

.99 ( 

- .88' 

M 

■mall - JOTt - 040 - 

.087 



The dirt-illation* were carried out on freah material, from a half 
to three hundred-weight* of foliage being u*ed in each ease. It 
will be men that the agreement is as close a* can be expected in view 
of the difficulty of obtaining a representative sample. 

The method and formula may, therefore, be applied to indicate 
the approximate yield of oil to be expected from any oil-producing 
plant 

Part III. — 77*4 Bueniial Oil qf Bucalyptut plnlyput. 

By J. 0. EARL, A.I.C. 

By courtesy of the Director of the Melbourne Botanic Gardens, a 
supply of the 1eaves of Euoalyptnt platypvt, a tree indigenoaa to 
Western Australia, was obtained from the Gardens for the purpoees of 
distillation. 

The yield of oil obtained on distillation of the freah leaves was l per 


ceut. 

Tba oil had the following constants 

Specific gravity at 10716 * - 0.9046 

Optical rotation in 100 mo. tuba at 13* 0, s„ + 9.1* 

Rafruebire into at 20* 0, %, - - - 1.4476 

Saponifiehtiflmuiuber 6 

Saponlfloarioffnumber after acetylation 34 

Aldehydawd hetooMfenteat d et ot a rmin ad 
by absorption with 90 % sodium bisul¬ 
phite solution .nil 

Qineole contest by direct absorption with * 

60 % solution of naoeein -» 69 % by weight. 
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$be mnlu of A fractional d MU ti tio ft of 60 0 . 0 . of this oil vtdtr 
eMtyqpftMrio pNm% and of tbo wmaripation of thafraotipmi obtninedt, 
are given in tho following table:— 




Yolnnt 

8.Q. 

UV/irv 

u*o 

c 

_u.ro 

*s 

fnetki. 

Tsmpsmturs. 

of oil 
distilled. 

A • 

- UptolfefG • 

llfiOsO. 

• —• m 

— 


B - 

. iea.o*c -107*0 - 

OJcj. 

- 0886 - 

+10.8* 

- 14880 

0 - 

- 167 *0-170*0 - 

10.06 *,0. 

e 0.808 . 

+ 16.1“ 

- 1.4678 

D - 

. 170 *C-175 U C . 

9.66 0.0. 

• 0.008 - 

+ 8.6° 

- 1.4607 

B - 

- 175 *C-184*C • 

8.75 m. 

- 0016 • 

+ OJF 

• 1.4660 

F - 

- 164 *C - 206*C - 

8.96 o.o. 

- 0.996 . 

— 

- 1.4608 

G, - 

- toe * 0 -M(fC - 

8.86 o.o. 

- own - 

— 

* 1.4846 

H * 

f Kssidus boiling 1 
* 1 above 140*0 1 

4.4o.o 

* 0.068 - 

— 

- 1.6040 


The low initial boiling temperatnre combined witli the positive rota- 
tion of the oil, indioated the probable preaeoee of pinene. In con¬ 
firmation of this, a crystalline nltroeo-ohloride of melting point 106* O 
era* prepared from fraction B. Fraction D yielded a email quantity 
of a crystalline nitrosite which could only be purified by dissolving 
in chloroform and precipitating with petrol; thua obtained it had a 
melting point of 104* 0. This indicated the presence of a small pro¬ 
portion of phellandrene in the oil. The residoe, H, was dissolved in 
dry ether, and dry hydrochloric acid gas passed through; 110 crystal¬ 
line hydrochloride could be Isolated from the molting product. 

For further examination of the oil and confirmation of the resulta 
of the above preliminary investigation, 200 c.c. of the oil were 
fractionated at S3 to 34 mm. pressure. The following results were 


obtained:— 

Fraction. 

Tuopm* 

turt. 

Weight 

distilled. 

8 0. uv/irc 

«,atl«*C 

I. • 

- Up to 71*0 • 

58.76 gms. 

- 0.879 *r 

+si.4* 

II. • 

. 71*C - 75*C - 

58.78 gms. 

- 0888 - 

+ 16.6* 

m. • 

- 75*0-78*0 • 

87.70 gms. 

- 0.900 - 

+ 07* - 

TV. . 

• 78*0 -W»G . 

17.90 gms. 

- 0.9*1 * 

- 1.6“ 

V. ■ 

• Besldus + loss - 

18.02 gms. 

• 0.946 - 

— 


Pimm —Fraotion L yielded a nltroeo-ohloride similar to that pre¬ 
viously obtained. The nitrol-piperide prepared from this compound 
belted at 118-113* CL 

fbOmdrmt .—Fraction II. yielded a small quantity of nitrosite, 
which after purification melted at 105106* O. There seems little 
doubt that this met phellandrene nitrosite. 










150 J. <J Earl: Essential Oil$ of Australian Myrtaeeas^ 

Cm&oU (euoaly ptol). —The cioeole-iodol addition compound, melting 
at 119* 0, after reorystallisation from bentene, was readily obtained 
from a portion of fraction Ill. 

Aromad*ndr*iM —The residue, V , gave the colour reactions attrib¬ 
uted by Baker and Smith to aromadendrene 

Summary. 

The following approximate composition may be assigned to the 
oil:— 

Pinene - - 20-29% 

Phellandrene.10-15% 

Cineole. 65-80% 

Aromadendrene .... 10-16% 

Alcohols, free, and combined as esters, 

up to. 5% 

J have to acknowledge my thanks to Professor Masson for en¬ 
couragement and permission to use the University laboratories, to Dr. 
Green for many suggestions in the course of the work, and to Mr. 
St John for assistance in the distillation of the oil from the leaves. 



[Pboci Bor. Boo. Viotobxa, 28 (N.8.), Pa*t I. t 121ft]. 


Art. X .—New or Little-known Victorian Fossils in the 
National Museum. 

Part XYIII.—Sous Ybbingian Trilobitn. 

By FREDERICK CHAPMAN, A.L.8 ., Ac. 

(Palaeontologist to the National Museum, Melbourne). 

(With Plate* XIVXVL). 

[Bead July 8th, 1916] 

Introduction and Summary. 

Descriptions of five Victorian trilobites appeared in Part XIV. 
of this seiies 1 , foui of which arc restricted to the Melbournian 
horizons In the present paper sumo trilobites of the Yeringian 
group are dealt with, many of which huve already been found in 
a similai fauna in New South Wales. Our knowledge of the Vic¬ 
torian Silurian trilobiles shows that the majority of the New 
South Walt* species are found in our upper scrieB, or Yeriu- 
gian, beds; and it seems fairly certain that the Silurian 
beds in the neighbouring State, are, as at Bowning and Yass, of an 
Upper oi Newer Siluiian facies Not only do the trilobites of this 
uppei senes point to a younger phase of tho Silurian, but some 
of the species are closely related to Lower, Middle and Upper 
Devonian trilobites in Bohemia and North America, such as Goldiua 
grcenit, sp nov. (Lower Devoniau), and Cheirurus atembcrgi, 
Boeck sp (Silurian to Upper Devonian) 

On the other hand, forms like Goldins creaswelh, sp nov , Proetue 
eurgcepa, McCoy sp., Cyphuapia hlydale?iaia t sp nov., C . yaaaen- 
«t«, Eth. fll. and Mitch, (with its ArethusinaAibe cephalon), Caly- 
mens angvatior sp. nov., and C blumenbachi , Brongn., are more 
or less Siluriun in aspect 

Eleven species of trilobites are included in this paper — 

Goldiua greenii , sp, nov. 

Goldiua creaewtUiy sp. nov. 

Proetus eurgeepa, Mcftoy gp 

Cyphoapia bowningetiais , Mitchell (Also N.S.W.). 

1 Pm. Bogr. lee. VktoH*, toL udv., pi LL, lSlt, pp. M400, pfc. JsL-bdtt. 
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Cpphaipit UlyddUntit, ap. nor. 

Gjfpkatpit jmmmmw, Eth. 01. and Mitch. (Alao N.S.W.). 

Cnlpmene anguatior, ip. nor. 

Calgmem of. bhtmanbaehit, Brongn. (Alio Brit. Ida., con¬ 
tinent of Europe, N. America and N.S.W.). 

Ckeirvnta atembergi , Boeck ap. (Alao England and con¬ 
tinent of Europe). 

Phaeopa croatUii, Eth. 01. and Mitch. (Alao N.S.W.). 

Phaeopa aerratua, Foerate. (Alao N.8.W.). 

DESCRIPTION OF THE FOSSIIR. 

Trilobita.—O rder Oputhofahia. 

Fam. Ooldiidae, Raymond (Bronteidae, Angelin). 

Genna Gold I US, De Koninek. 1 

Ooldiua greenii, ap. nov. (Plate XIV., Figa. 1, 2). 

Deaeriptton of Holotype .—Form ahort, broadly orate. Cephalon 
abort, arcuate. Glabella unuaually email at the baae, expanded in 
front; only the middle furrow ia well marked, the anterior and 
poaterior being ahallow and indiatinot. Anterior margin of gla¬ 
bella aulcated, with a narrow and fairly deep furrow, the aurface of 
which ia ornamented by a faint undulate atriation more or leaa 
parallel with the bordei. Neck-ring diatinct. Palpebral lobea 
rugoaely ornamented. 

Thorax with ten alender aegmenta, the diatal extremities of which 
appear to be free; their surface relieved with fine, strongly curved 
or wavy transverse striae. Axal funows of thorax practically 
parallel and deeply incised. 

Pygidium moderately large, semi-circular; with eeven radial 
riba or coalesced segments, and one caudal whioh is bifurcated for 
more than half its length. Pygidial axis small, roundly angular 
at the diatal apex; the central ridge divided by seven transverse 
furrows, the aegmenta convex. Pygidial margin entire. General 
aurface of the pygidium convex proximally, gradually besoming 
depressed and ctmcave towards the poaterior margin. Surface of 
radiating pygidial ribs ornamented by thin railed wrinklings or 

1 Tb* w*B*ii fa |i | ii n i Il f I H wi rtm i to»satMto Mto l ) f to phM, worflai to p ttodw 
raMnf, to DitabWi Iw knows an, MShin flM pMMte may to Stas itoM. Ia MS 
CaMtatonaSMdttli|StoitotrpS,nrMl«a belttoaaaairahstMMIroMqMl dee taamat «n> 
•optoim by PaMoiw (isa>, wMMHontfctohto •bollsHj'Mato* aWtoottoollaMa (ISM). SM- 
tag tfata, OoMfato la 1SS4 (tt tomato, «*. an toMan, tot t, p. alt) eta** to* mm to 
tomtom, tot Itotiato toll* Mm s H aalt iab ito wanes* to ' l l toifcr to toatatotaisil. 
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striae, which are transverse or normal in the median, bifurcated 
rib, but in maintaining approximately the same direction on the 
lateral riba aa on the median rib, the atriae are diapoaed in an 
increasingly oblique manner aa the thoracic region ia approached. 
The interspaces between the pygidial riba, and even the proximal 
-ends of the riba, are traversed by microscopic raised striae diapoaed 
parallel to the margin of the pygidial shield 

Dimenriofu .—Total length, 39.5 nun ., greatest width at 
thorax, 35.95 mm. Length of cephalon. including neck-ring, 
11.36 mm.; length of thorax, 10.25 mm ; length of pygidium, 18 
tern. Greatest width of pygidium, 30 5 mm Width of thoi acic 
axis, 8 mm. Width of pygidial median ridge. 2 25 mm. 

Obiftvatiom .—The same quarry from which the above Imlotype 
was obtained, has yielded several other, more or leas imperfect 
examples, chiefly pygidia, which I tentatively refei to the same 
species. They range from the moderate-siaed And neatlv-orn amen ted 
flabellatcd pygidial specimens, to some nearly of twice the dimen¬ 
sions, having a slightly coarser rugoae ornament. No distinction 
can be drawn between them. Differences of siie and ornament 
probably represent, in some cases, sexual features. 

The whole carapace in this species is renmikubly shoit; otliei- 
wise it compares rather closely with Barraude’B Brontetu formom*. 1 
The Bohemian species, moreover, differs m its narrower frontal 
margin to the glabella, and the shallower and broader posterior 
furrow 

A related but much longer torn is Hawle and Cot da's BrotUeut 
oblongvs* with similar ornament; the axial ridge of the pygidium 
in this species, however, is proportionally smaller In general 
form, Hawle and Corda’s Bronteut berkeltyanu #,• from the red 
limestone of Mnenian, Bohemia (Ff2 of BariAnde, or Lower 
Devonian!, is almost identical. It differs in having the axis of the 
thoraz narrower, the pygidial axis expanding terminally, and the 
median ridge bifurcated to one-third of its length, instead of to 
more than one-half as in 0 , greenxi. 4 

In reference to the Devonian aspect of a portion of our Silurian 
fauna, it is interesting to note that the Bohemian allied species, 0. 
formotvt, occurs at Dvorets, ia Lower Devonian strata, qf the 
same group of beds as that containing (7. nhlovr/v* above mentioned. 

1 Snt ML BoOOas, vot t, MM, w IS1, pi. *M , flf 14 ; |>L sWl, Sf*. 14. 
s tisfeft* (teaser. 4. Mss. MMUm, 1S74, p «. Sss she amends, erst«. SoMmt, 
IMS, p. MS, pL XML, Set. 1MT. 

I EtMrtslMd boMb, CM. Won TtO, 1MT, {C 61, pL lr„ «r »■ 
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Fi'tdei'ick Chapman: 


Horizon . and Occurrence .—Silurian (Yeringian), Ruddook’a 
Quarry, near Lilydale. Holotype presented by Mr. J. S* Green, 
after whom the species is named. Also several other fragmentary 
specimens from the same locality, in the Museum collection. 


Goldins cresiwelli, sp. nov. (Plate XIV., Fig 3 ; Plate XVI., 

Fig. 17). 

Description of pygidium .—Comparatively short, one-third 
broader than long Surface gently convex below the pygidial axis 
and falling away to a plane surface round the circumference. 
Pygidial axis prominent, surface covered with distinct, rounded 
granules, rather closely set, and extending over the whole of the 
flabellate portion. Pygidial fused segments six on each side of the 
median ray, which is simple except for a short bifurcation close to 
tho margin. Pygidial segments fairly conspicuous around the axis, 
flatly rounded; slightly sinuous and concave towards the median 
axis; divided bv n very narrow groove, which disappears near the 
outer margin of the 'pygidium. 

Dimensions .—Width of pygidium, 17 mm.; length, 11 mm. 
Length of pygidial axis, cire. 3.6 mm. 

Observations .—Although the abovo species is founded on a 
pygidium, the characters of this portion of the carapace are so well 
defined as to afford a good basis for its specific identification; 
moreover, the pygidial characters are especially distinct in this 
genus. 

There is already one described species of the genus which bears a 
striking resemblance to the present form, namely, Goldius ed- 
vnrdsiy Barrande sp. 1 ; found in the Silurian of Bohemia in Etage 
Et*2, the upper bed of the Silurian in the present interpretation 
of that system, and which practically agree® with the Yeringian 
series of the Victorian Silurian. G. edioardsi * although agreeing 
with (?. cresswelli in form, general style of ornament, and non- 
bifurcation of the median axial rib, lias more convexly rounded ribs 
in the anterior region, the median axis is more swollen; and the 
granulations arejfoarser. 

Horizon and Occurrence .—Silurian (Yeringian). Cooper’s Creek, 
Gippsland. ^Presented by the late Rev. A. W. Cresswell, M.A., after 
whom tho species is named, in recognition of his valued collecting 
in the Silurian of this State. 


1 Orofttett# flfcMTtZftf, Bvnodt, SjU. S1J, Bobtm*, rtL L, ISfit, p. IBS, pL sUL, flf*. SO-H 
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Fam. Froktidak, Corda 
Genoa PrORtUB, Ntaininger, 
l*roetu* ewycej**, MoOoy sp. (Plate XIV., Fig. 4). 

Forbesia rurycrjw, McCoy, 1876, Piod. Pal. Viet., Dec. III. p 
17, pi XXII., fig*. 10, 10o. 

Obaervatiofu .—Since McCoy’s description, several specimens 
have come under my notice 

A finely preserved example from Ruddock's quarry near Lilydale, 
in the possession of Mr. J. S. Green, allows the surface of the cara¬ 
pace to be minutely granulated This serves to clear up any 
doubt regarding the surface ornament; for McCoy remarked, in 
his description of the species*: 11 The surface is indistinctly pre¬ 
served, but I think it is minutely granular n 

A small, but no&rly perfect example of the same species was 
found by Mr. Anuear, near Lilydale, and is now in the Museum 
collection. It measures only 7 mm in length. In this specimen 
the free cheeks and geual spines are distinctly granulate 

In a series of Silurian fossils fiom Loyola submitted for descrip¬ 
tion by Mr. Geo. Sweet, F G S , there is another example of the 
alaivo species. This has since been presented to the collection. The 
tephnlon is fairly well preserved, and tho rest of the carapace can he 
generally mude out, showing the iMpidh tapering axis. The 
granulation above referred to is well shown, especially on the 
glabella and anterior rings of the thorax This example is also 
small, measuring only 7.5 mm. in length 

Horizon aiirf Occurrence —Hoiotypo (described by McCoy) in 
Nat Mus Silurian Broadhurst’s Creek, E of Kilmore. Bbl8, 
Geol. Hurv. Viet.*. Also specimens from the Silurian (Yeringian) 
of Ruddock’s quarry, near Lilydale, coll by Messrs. J. S Green 
and R. H Anuear, and from Loyola, neai Mansfield, coll, by Mr. 
Geo. Sweet. F.G.S 


1 Loo, supra cdt, p. 17. 

1 In my paper *f onHbe Palaeontology o* the BUuriao of Victoria," (Bop. Auetr Amoc Adv. 
Bd., IMboune Kostin* 19U, voL sir.), p. 108 and Ufta, this looalltj wu Included In tho Mel¬ 
bournian Series, Further oonakleratlons of tho faunal asse mblag e of thooo and tho alllod boda il 
Wandonf, containing DmlmanitM mrridimtwr, toad no to place thorn low down In tho Yeringian, 
or probably represen ti ng a pansy series 


II 
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Frederick OkQpman: 


Genu OyphMtpla, Burmeister. 

Cyphatpu boumingentit, Mitchell. (Plato XIV., fig. 5 j Plate XVL, 

Fig. 18). 

CypJuupit bowningevtit, Mitchell, 1888, Proc. Linn. Soo. N.S. 
Wales, rol. II., 2nd aer., pt. III., p. 418, pi. XVI., fig. 3. Ether* 
idge, juur., and Mitchell, 1894, Ibid., vol. VIII., 2nd aer., p. 1T0, 
pi. VI.. flga. 3, 3a*i; pi. VII , figs. 3i-i. 

Obtervattont .—In the Sweet collection from Loyola, near Mans¬ 
field, there are two examples of Cyphot pit, somewhat crushed ■4«r 
otherwise distorted. One of these, showing the cephalon and 
upper part of the thorax, is here figured. At first sight' it 
appears to be distinct from C. boumtngentu, on acoount of its 
large palpebral lobes, elongate glabella and depressed genal 
splices. A detailed examination, however, shows that all these 
differences are due to gentle lateral compression which the 
carapace has undergone; and a seoond specimen, still more 
compressed, confirms this view. As in typical specimens of C. 
bowningentu, the glabella is distinctly granulate and the pleura 
characteristically grooved with broad sulci. 

C. bowningentu, or a closely related species, is represented in 
the Melbournian series by a specimen from South Tarra, consisting 
of a cephalon with sickle-shaped or incurved genal spines and a few 
anterior thoracic rings with grooved pleura. The glabella of this 
speoimen is proportionately smaller than any figure of C. bourn- 
ingentit, but this feature is variable amongst the known examples. 

Another probable Melbournian occurrence is that of a diminutive 
specimen from Whittlesea, measuring only 7 5 nun. in length, as 
against 12 mm. in a normal specimen. It is i other more elongate 
in habit than usual, but has not suffered lateral compression, as in 
the Loyola speoimen, since.it occurs in a typical, undisturbed sandy 
mudstone. The locality of this speoimen (Bbl9) is described in the 
Geological Survey notes as “ Hills in township of Whittlesea.” 
This is probably situated on the Whittlesea anticline of Jutson, 1 the 
rooks on which line of strike contain Melbournian fossils, as at Tan 
Tean to the south. 

Horizon and Occurrence .—Silurian (Yeringian). Loyola, near 
Mansfield. Presented by Mr. Geo. Sweet, F.G.S. 

Also examples probably referable to this species froqp {he Silurian 
{Melbournian) of South Yarra (eoU, by Mr F. P. Spry); and from 
Whittlesea (coll. Geol. Snrv. Vio.). 


1 P*oa tor. Sea VMeita, tot, u (ash Pt> l, IMS. a tU. 
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Gfpfaspit tilydaimmut sp. nov. (Plato XIV, Pig. 6; Plato XVI., 

Fig. 19). 

Detcripiiot t.—Body suboval. Cephalon large in proportion to 
the rest, rapidly tapering to the pygidial extremity. 

Cephalon semi-circular, anteiior border lounded and deeply 
folded behind. Glabella of moderate aise, inflated towarda the 
back; baaal lobe* pyriform, more deeply incited towards the lateral 
glabellar »ulci. Free cheeks missing Facial sutures deeply incised 
in the middle, widely divergent to the anterior border, behind, 
sweeping outwards to cut the posterior margin near the genal angles. 
Glabella finely granulate. 

Thoracic segments 12; axis strongly inflated, slightly wider than 
pleura; axal furrows deeply incised Pleuia strongly convex 
proximally, rapidly falling away from the fulcrum and becoming 
oonoave at the outer margins; pleura medially furrowed, ends 
bluntly rounded, or curving downwards to a blunt angle. 

Pyghliam small; axis less than one-third of the width. 

Uimenttov*. —Total length of specimen (imperfect), 9 mm. 
Approximate length when complete. 10 7fi mm. Greatest width 
of thorax, 6.5 mm. Greatest width of axis. 2.5 mm. Greatest 
width of pleura. 2.25 mm Length of cephalon, including neck¬ 
ring, 3.6 mm. Length of glabella measured fiom neck-furrow, 2 
nun.; width, 2 mm. 

Rtlationthip*. —This trilohite belongs to the C hurmtuter* type 
described by Barrande 1 , fiom the* Ordovician and Silurian of 
Boliemia. The axis in that species, however, is slenderer, and the 
glabella longer, whilst the posterior extremity is not so tapering 
C. bowningenti*, Mitchell, 1 somewhat resembles C. hlgdaUntit, dif¬ 
fering in the longer and larger glabella, the narrower axis and the 
broader poetorior extremity 

The British species,C. megalop*, McCoy sp. ,* is perhaps most closely 
related to C lilgdnlrmi*. the chief points of difference in the latter 
being the more oval outline of the body, absence of a thoracic apine 
(although this may have become detached before fossiliaation), and 
the neater or smaller cranidial characters, as the glabella together 
with the basal lobes. It may, therefore, lie reasonably regarded a* 
a southern variant of the British form. 


1 S)K au. BoMkM, TOl t, MM, p «+, pi flu.. is*, ei T1 

I toe. Una. Sofl. HJ. WsIm, vol ft, lad mt„ pi UL, IMS, p. «U,pl xtt, flp. i WV rn Mg * 
Jw.udMMdM; UAL.Tot.TlU, Msr„ IS*,* ItO, pL *t, Sea 1,1*X| pi riL, Sp. IU. 

P tMsrpw aeriia MoOsp, 8} a. SSL row. Inkti IMS, pi b., ip. S. 
stftw, Kan OsciSotv.Us. Slat* ,4* tK, lilt,pi v. Its 
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Fi'ederick Chapman: 

C . bowtiingenti*, above mentioned, x« aUo dearly related to 
G\ megalop* in poaeeaeing a thoracic apine, bat differing in many 
details, such as the longer glabella and mote depressed carapace. 

In its tapering extremity, C. lilgdaleneis resembles the Lower Hel- 
derbergian species, C. coelcbe, Hall and Clarke; 1 a form remark¬ 
able for its very long genal spines. 

Horiton and Occurrefvct .—Silurian (Yeringian). Wilson's 

quarry, near Lilydale. Coll, by Mr. R. H. Atmear. 

• 

Cyphatpi* y a Meru it, Etheridge fil. and Mitchell. (Plate XIV., Fig. 7 • 
Plate XVI., Fig*. 20, 21). 

Cyphatpia yaaaenaia, Etheridge ill and Mitcliell, 1894, l’roc. 
Linn. Soc. N.S Wales, rol. VIII. 2nd ser., p. 172, pi. \I.. figs. 
1, 1 a-d. 

Obaervationa. —The Victoriuu *j>ocimen. agree in all particulars 
with those described from the Lower Trilobite bed of the Bowning 
series between Bowning and Yass, N S. Wales. Their occurrence in 
theso Yeringian beds seems to point to the view that the whole of the 
Bowning series may be stratigraphically not lower than the Newer 
Silurian of Victoria. 

As remarked by Messrs. Etheridge and Mitchell, the large nize of 
the pygidium in this species points to a relationship with Proehia 
The Victorian specimens show the same peculiar, Hupposed auditory 
organs first noticed in tins genus by those authors 

Horiton and Orcurrtnce. —Silurian (Yeringian). In yellow, 
micaceous mudstone (topmost bed), Wombat Creek, a tributary of 
the Mitta Mitta River, N E Gippsland. The remains are fairly 
common. Coll. Geol. Surv Viet (W. H Ferguson) 

Also a pygidium probably referable to this species from the 
junction of the Woori Yallock and Yarra; Geol. Surv. Viet. (1123). 

Portion of a cranidium (associated with Orthit fe»tudiuario\; 
Glenburnie Road, Whittlesea. Presented by Mr. J. T. Jut son 

Fam. Calymbnidar, Milne Edwards. 

Genus Calymene, Brougniart. 

Calymane angnatior , up. nov. (Plate XV., Figs. 8*10). 
Deieription. —Body, long ovate. 

Cephalon semi-circular, more than one-third the total length. 
The glabella comparatively narrow and high, and the width lest 

1 P»L N. Toth, at vU., ISM, p. lit, Kxtv.'flf L 
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than that of the free cheeks and nearly equal throughout. Side 
lobes three, the posterior moderately large, the median small and 
the anterior hardly developed. Frontal lobe prominent; the an¬ 
terior limb quadrate and deeply furrowed behind. Neck furrow 
deep, and continued to the slightly rounded penal angles. Free 
cheeks gibbous, usually not so inflated as the glabella Eyes situ¬ 
ated on the elevated portion of the free cheeks and slightly anterior 
to the middle lobe of the glabella. Furrows between glabella and 
free cheeks deep. Neok ring thick in middle, thinning out later¬ 
ally. 

Thorax.—The body axis is of about the same width at) the pleura, 
and at the sides invariably thickened into tubercles. Axis rings 
deeply furrowed, Fulcra of pleura situated about half-way to the 
lateral border; enda posteriorly rounded and bent forward Pleura 
deeply ridged. 

Pygidium almost semi-circular, strongly convex. The axis is 
deeply incised at the junction with the lateral ribs. Axial ringa 
gently arched. The prominent lateral ribs are medially furrowed 
half-way to the margin. Surface of carapace finely tuberoulat*. 
appaientlv with granules of ono sue 

Dimension !.—Total length of holotype, 64 mm , made up as fol¬ 
low* :—Cephalon, 17.6 mm.; thorax, 26 mm.; pygidium, 116 mm. 
(these measurements are approximate, especially for the thorax, 
which lias undergone compression and recurvation); width of 
cephalon between genat angles, 39 mm 

Belafiotuhtpt .—This species show relationship to two British 
forms, ('. tuberculoid, Dalmau, 1 and C. hlumeiibachi, Brongniart,*- 
as well as to a Noith America species, C nsagareniii 3 The narrow, 
elongated glabella and the deep and extended neck furrow separate 
the Victorian species from C. tuberculoid, the glabella in that form 
being shott and anteriorly tapering The lateral ribleta of the 
pygidium in C antfuttior are furrowed nr bifurcated distall.r, but 
in C. tuberculoid they are simple. In both species the lateral enda 
of the axial rings of the thorax arc tuberculate. 

In the latter feature, C. niagarentit is related to the Victorian, 


X 0. HssmirtiM, ssr. a tshresfin, ml— a, Pobor 41s hSilw odor dto wgssissSis Ml- 
o tl ts s, s. A S rtw nH s rt i n ttb u wlsi rsa ft. fnf s lh s n l, ISM. 

ft tubrmhm, TUfts, IQa Mom. Owl, Barr OX Ms, *oL tt.pi L, 1848, p. Mt, pi xil. 
S C.Mu wislses ,nwpnfcrjOaW Ms., rollt, pi l,UM,pll,Sf. UC. Bsnsndo,M 
■ft MAsm, L, ISM, pt MS, pL sis , Sp. 10; pi sUL, flgl. W4a MS Ml*. (HI loo. 
KM.), pi ft, ISM, p. SS, (i. rift, flfs. MS; pL tz, Sp. 1, X 

I a nfrfSrtMft, t. Aft OooL It. Tort, pi 4 , IMS, p. ML*. ft WMbr, Ml Ataf* 
AomL Bel, Mo. K, pi IL, UOt, p. ttl, pi xiULi flri. 9,10. r Hi 
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and it alio has a narrow glabella; the body, however, ia not ao 
elongate aa in C. anguttior, and it is a typically smaller form. 

(7. blumcnbacht haa a wider and more evenly convex gabella, and 
the neok furrow ia, aa a rule, not ao strongly marked. Moreover, 
the rings of the axis are not conspicuously tuberculate, as in C . 
tuberculosa, C. angustior and (7. niagarensis. The granuloae sur¬ 
face agrees with that of (7. tuberculosa rather than with C . blumen- 
haehi. 

Hortion and Occurrence .—Silurian (Yeringian). Holotype and 
paratype from Ruddock's quarry, near Lily dale; in olive brown 
mudstone. 1 Presented by Mr. J. S Green. 

Silurian (probably Yeringian). Range on E. side of commonage, 
Kilmore; Coll. Geol Surv. Viet. (Bb 23.)—A nearly complete 
cephalon in reddish coloured sandstone. Also Kilmore Creek, 
north o! the special survey Coll. Geol. Surv. Viet. (Bb 20).—A 
oephalon in indurated mudstone. 


Calymene of. blumenbacht, Bronguiart.* (Plate XV. f Fig. 11). 


Remarks .—A cephalon, tentatively referred to the above species, 
is found in the Victorian Yeringian series. It is cbaracteristed by 
its broad and strongly convex glabella, and in this respect quite 
unlike the previously described C angustxor The anterior limb 
bordering the glabella is deeply furrowed behind, and its horisontal 
margin gives a subquadrate aspect to the cephalon. The lateral 
tulwrcule* are even larger than (7. angustior 

To the above species I have also refei red a well-preserved speci¬ 
men from the Melbournian of Moonee Ponds Creek, Flemington. 
This consists of thorax and pygidium, in which the width of the 
earapaoe exceeds that of the Yeringian species, C . angustior . 

C. btumenbochi also appears to occur in New South Wales, in 
the Hume beds of the Bowning district, if I am correct in referring 
to that species the form figured bv C. Jenkins* under the uame of 
Calymene duplicate, Murchison. 


Uoriton and 
mudstone; sect. 



ence.—Silurian (Yeringian). Yellow, sandy 
rish of Taring, Geol. Surv. Viet. 


l AtMiad to tbt mm* Mb u tot bototjpi It a out of tfueuU tpiMo, J. HaU. var. 

Oupu, a Taritty alrudjr dttodbtd fran both tbt Mtihounriaa and Ytrinfian fade* of tb« Vlo- 
torlan SUnrten (Xu, Nat Mot. Mttboam. No. t ISOS, p. II, pL IIL, flga IMS). 


% Ftr itfmnut m* antoa. 

3 Proa Una. Soa N 8. Walts, toL UL r im, p. tT, pi Vi., %, t 
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Fain. Chmrukidak, Salter. 

Genua ChelPUPlt*, Beyrioh. 

Chcirwrv*rtcmbtrgi, Boeok ap. (Plate XV., Figa. 12, IS; Plate XVI., 

Fig. 22). 

Trilobttet Sternberg t, Boeck, 1827, Not. til laeren, Trilob., Mag. 
for Naturvid., vol. VIII , p 37 Burmeiater, 1843, Organ, d. Tri¬ 
lob., p 132, pi. III., figa 7, 8. 

Cheiruriu tternbergi , Beyrioh, 1846. Uebcr bohm, Tnl., p 15, 
fig. 4. Hawle and Corda, 1847, Fiod. Monogi. d. bttluii. Trilo- 
biten, p. 136. Barrande, 1862, Syst Sil Bohffme, vol. I , p 795, 
pi. XLI., figa. 29-39. 

Description —A rather undersized, but fairly complete specimen 
found near Lilydale shows the cephalon and seven thoracic aeg- 
menta; the remainder with the pygidium having split off the rock, a 
brittle mudatone, during extraction. The whole of the cephalnn 
has a granulate surface. The thoracic body rings are well marked 
and the distal ends of the pleura are free, and curved downwards 
to a greater degree than arc shown in Barrande’s fig 31 on PI 
XLI (loc. supra cit ) This specimen probably jueasured when 
complete about 10 mm in leugtli. The width of the ccphahm is 
10 mm. 

The cephalon of a larger example, coll by Mr J S. Green, from 
Seville, measures 30 ram. in width and 21 nun. in length The 
greatest width of the glabella, in front of the anterior furrow, is 
16 mm. 

Observations .—Several cranidia of a Cheiruru* have been found 
at various times in the Victorian Yenngian beds in the neighbour¬ 
hood of Lilydale and Seville The shape of the anterior part of the 
glabella in these specimens and the character of the anterior and 
median furrowR in cutting transversely across the central area, 
together with the inclined posteiior furrow, which makes an 
X-shaped figure with the neck furrow, shows it to belong to the 
«bove species. 

The only other species comparable with the Victorian appears to 
he 0. gibbus, Beyrioh. 1 This speoies, however, has a narrower 
body, a more inflated glabella, straighter anterior and median fur¬ 
rows, and a leu salient anterior angle to the middle of the neck 
ring. 

1 XUbtt MHua. TrUob., 1SU, p. U, ■(. t. Also BtmoS*, Sjvt BU. BoMbm, vol L, 18M, p. 
tMbPtsL, %aUUi pL sIL, flf*. 1MT; pL x&L, flp. U-lft. 




108 JVetWiafc tfapmdn 

The Rev 0 F Wh(4bon»bM devnbed (ran Ae Middle Ptnuur 
of Lummaton Devonshire, England a species named 0 ptiifefh* * 
which appear* to be midway between Q tttnpbtrff* add 0 gtbbut 
The glabella n not ao broad aa in the Victorian specimens and the 
poeterior lateral wing* of the fixed cheeks not ao extended 
The Victorian apecimena show the fixed chaeka to be finally granu 
lated aa in typical apecimena of C tUmbtrgt 
The stratigraphies! diatnbation of the three speoiea above ree¬ 
fer red to affords aa interesting companaon with regard to the Vio 
tonan occurrence 0 qibbvt and C penqellu are both fbhnd in 
the Devonian alone Whilat O itember#* with Which the Victorian- 
epeoimena are identified haa a range extending from the Silurian- 
to tlie Upper Devonian (Etagea E H) 

Ilottton and Occurrence —Silurian (Tenngian) In mudatone r 
Ruddock a quart ▼ neai Lilydale Preaented by Mr J fl Green 
In dark grey limeatone Wandin Tallock near Seville toll by 
F (hapman Alao a wax aquaeae from a specimen in Mr 3 S 
Gi een a collection from the same locality 


Fam Phaoopidak 
Genna Phaoopt, Emmnoh 

Phaoopt mottle «, Etheridge fal and Mitohell (Plate XV Fig* 

14 IS) 

Phacopt crottlrn Ftheridgo jnr and Mitchell 1896 Proc 
Linn boo N S Walea vol X 2nd aer p 489 pi XXXIX fig* 

9 11 

ObtervaUont —Thia apecies haa been doacnbed by the above 
anthora from the UpmmTnlobite bed of Bownmg near Tarn N B 
Walea In Victoria it%a been met with ?n the Teringian aynolinal 
fold of the Lilvdale district and it thua agree* in atratigraphical 
poeition with ita occurrence in Mew South Walea 

The specimen here figured from the Lilydale district la almost 
perfect (fig 14) It measures about 41 mm in length and equal 
to that of Ethei ldge and Mitchell a type from Bownmg, judging 
from the figures of the thorax and pygidinm given by those authors , 
One <4 the rnmgna wall preserved sad the vertical rows of leases 
number abeuV 91 > the Nfrw South Walea specimens average abqut 
17 

r- ——» ■ J . - «■■*»■'— ----- --—* 

i frit flM. ftt.lM.wt mm 

aWltUiU ♦ 



Victorian Fouilt, Pari XVIII. 
r * 


169 


Another locality in Victoria for P. * nut.lt n is on a branch of the 
Saltwater River, one mile west of Gisborne. Tt is interesting to 
note that the rook in which this specimen occurs bears a strong 
resemblance to the Keilor graptolite-beai ing mudstones, the latter 
series showing relationships in regard to the tnlobitic And grapto- 
litio oontehta, to the Newer Silurian series 1 This specimen, except 
for a certain amount of crushing, is fairly complete, and its essen¬ 
tial characters are easily seen; it occurs in olive grey mudstone. 
The only other trilobite with which it could be compared is P. 
serratus, Foerste, which also is a Teringtan form in Victoria. 

In the museum collection there is a fine specimen of P ci on- 
let i, from Kinglake West, measuring 44 mm in length. The lock 
in which this ooours is a black indurated mudstone, and contains 
several Teringian fossils, among which are Pletn odictyum tnegat - 
tomum and Dalmanifes meridianus. The granulate thorax and 
absence of dorsal spines place it with the species P. crossleu 

Horuon and Occurrence.— Silurian (Teringian). Ruddock’s 
quarry, near Lilydale; collected by Mr. R. H Annear 

Also from Kinglake West; presented by Mr Allan If. Savage 

Also Silurian (probably Yeringian), from n branch of the Salt¬ 
water Rivei, one milo west of 0ishorne; coll by Geol Surv. Viet. 

Phaeope terrains, Foerste. (Plate XV, Fig. 16). 

Pkacops tertvfut, Foerste, 1888, Bull Sci Lab Denison Umv., 
vol. III., p 196, pi. XIII., fig 1. Etheridge, jnr., and Mitchell, 
1896, Proo. Linn Sol N S. Wales, vol. X , 2nd aer., p. 496, pi. 
XXXIX., figs. 7, 8; pi. XL., figs. 7. 8, 11 

Observations .—Etheridge and Mitchell point out the rather close 
relationship which this species bears to P. eroulci*. I have found 
the Victorian examples of P. serratus considerably smaller than P 
crossleit, and this, with its feebler granulation on the thorax and 
the development of the spiny or angular axis, serve to show that 
there is a distinction, which, as Etheridgo and Mitchell observe, 
may be only a sexual one. 

The larger of the two Victorian specimens of P. serratus has a 
length of 21 mm. 

IIorison and Occurrence .—Silurian (Teringian). One and a-half 
miles below Simmond’s Bridge Hut, on the Tarra. Coll. Geol. Surv. 
Viet. (B16). 

1 So Ctupun, Pri. tfl. Tld lap. Amts. Amoo. Ad?. SaL.MbooiM ■**«»*,IMS, a. tlS, 
sod Mi «t Mb. 
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EXPLANATION OF PItATES. 

Plats XIV. 

Fig. 1.— Geidw* gretnti, ap. dot. Holotype. Silurian (Yeringian). 

Ruddock's quarry, near Lilydale. Prea. J. 8. Green, 
i, 2.— G. greenit, sp. nor. Paratype; pygidium of a larger 
example. From the same locality. Prea. by J. S. 
Green. 

,, 3.— Qoldiut'trtttwtUi, ap. nor. Holotype; pygidium. Silu¬ 
rian (Yeringlan). Cooper'* Creek. Gippaland. Pee*. 
Her. A. W. Creaawell, M.A. (See alao fig. 17.) 

,, 4 .—Proeitu eurgeept, McCoy ap. Silurian (Yeringian). Bud- 

dock'* quarry, uear Lilydale. *Coll R. H. Annear. 

,, 5 Cgphaaptt bowttingenau, Mitchell. Silurian (Yeringian) 
Loyola, near Manafleld. PWk G. Sweet, F.G.S. (See 
' alao fig IS.) 

,, 6. —Cgphaapu lih/Jaltmtt, *p. dot. Holotype. Silurian 

(Yeringian). Wilaon’* quarry, near Lilydale. Coll. 
, B. H. Annear. (See alao fig. 19.) 

7 .—Gyphatpu yatnentit, Etheridge fil. and Mitchell. Silrii inn 
(Yeringian). Wombat Creek, N.E Gippeland. Coll. 
Geol. Burr. Viet. (See alao fig. 20.) 

All figure* on thin plate about natural aiae 
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Kig 8 —Calymtne anguttior , np hot Holotype. Silurian 
(Yeringian). Ruddock’* quarry, near Lilydale. 
Prea. J. g. Green. 

„ 9.-47. anguttior, ap. nor Paratype. .Same locality. Coll. 
J. S. Green 

a 

,, 10.— C. anguttior, *p. nor. Silurian (probably Yeringian). 

Kibnore Creek, north of the apecial aurrey. Coll. 
Geol. Surr. Viet. Bh 20. 


,, 11 .— Cal, 


(YfFingiau). 
• •dll. 1862. 


blumenbaehi, Brongniart. Silurian 
Pariah of Yering. Geol. Sure. Viet. 


,, 12 .—Cheirurtu tternbergi , Boeck ap. A wax aqueeae from * 
mould in liraeatoue Silurian (Yeringian). Wandin 
Yallock. near Seville. Coll. J, S. Green. 




* C l hoto 


Yermgian Trilobltes 
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,, 13.—-(7. $ttrnberg%, Boeok sp. Silurian (Yeringian). Rud¬ 
dock’s quarry, near Ljlydale. Pres. J. S. Green. (See 
also fig. 29.) 

14 .—Phacopg crosslrti. Eth. fil. and Mitchell. Siluiian (Yerin¬ 
gian). Ruddock’s quarry, near Lihdale. Coll. H 
H. Annear. 

t , 15.— P. crosglru, Eth. fll. and Mitch Pygidium Siluriun 
(Yeringian). Same locality. Pres. J S Green 
,, 16.— Phacop* terratu *, Foerste. Siluiian (Yeringian) 

miles below Simmons 1 Bridge Hut, on the Yarra 
Coll. Geol. Surv Viet B16 
All figures on this plate about natural size 


Platk XVT. 

Fig. 17 .—Goldtus cresswflli, gp nov Holotype; pygidium. Siluiian 
(Yeringian) Cooper’s Creek, Gippsland. Pres Rev 
A W. Crcsswell, M A., x 2 

,, 18 — (7 yphaspU bowningensis , MitcheU A distorted example 
Silurian (Yeringian) Loyola, neai Mansfield Pres. 
(I. Sweet, F.li S., x4. ' 

,, 19 —Cyphaspit titydalensis , ap nov Holotype. Siluiian 
(Yeringian) Wilson's quairy, uoar Lilydulc Coll. 
R. H. Annear. x 4 

,, 20.— Gypha$p%8 ya**fn*i* % Eth. fil. and Mitch. Cephnlon 
Silurian (Yeringian) Wombat Creek, N.E Gipps- 
land Coll Geol Surv. Viet, x 2. 

,, 21.— 0 . yassensis, Eth. fil. and Mitch Pygidiuni Silurian 
(Yeringian). Same locality. Coll. Geol. Suit Viet, 
x 2. 

,, 32.— Cheiruru* tlcrnhcrgi , Boeok sp. Cophalon and thorax 
Silurian (Yeringian). Ruddock’s quarry, near Lily- 
dale. Pres J. S. Green x 3 
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Introduction. 


The area that will be discussed iu this paper in about four square 
miles of country to the east and north of Penti idge Stockade. It 
has lieen mapped by the Geological Survey of Victoria on quarter 
sheets (Nos. I N E. ami 1 X W.), but the independent mapping of 
the wiitci shows slight difference* from that of the quarter sheet. 
(Foi thin independent mapping the contouiH were obtained from a 
map published by the Metropolitail Board of Works ) 

The following sti ntigraplnciil horizons occur :— 


Palaeozic 


Tertiary 

Recent 


Silurian sediments. 

Basic dykes 
Tertiary sands. 

Sub basaltic gravels and sands. 
Newer Basalt 
River alluvium. 


Physiography. 

The area constitutes u portion of the peneplain around Mel¬ 
bourne. and is dimned by the Merit Cieek. The country is of an 
average height of 200 feet above sea level. To the West and North 
basalt occur*, uud forms a nearly uniformly flat plain, the highest 
level of which is about 240 feet Through this basalt plain in the 
North, the Merri Creek follows a rather sinuous course, flowing 
between narrow V-shaped valleys, and over rapids and miniature 
waterfalls, with an average grade of 1 in 170, These are all 
characteristics of a stream young in development. To the South, 
however, where the stream is flowing through Silurian or along 
tho junction of Silurian and basalt, the grade flattens to 1 in 480, 


t 
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And the valleys widen out The pit busnltH Mem wa» a mature 
atieain, and did niogt of tiro W6ik ih the pcneplan&tion of the 
area Aftei, howevet, tht outpouung ol tht basalt it was irjuve 
uated and now in the Noitliuu nun in lupulh cutting down into 
the haMiilt and into the Siluuuu in plattR townida tht South 
That is also evidence in the aua ot tht Mini having changed 
its comm, in let out tunes Just Noith of the Pmtiulge Stockade 
on tlie Nrnth bank of tbe Mini a mint dlnvial tint occuia 
'lluuugli thin Hat a tittk mtandeiH wlndi mat lx tumid * 1 ills 
< leek ft 1 iciu its lieadw ittis down to the alluvial flat this creek 
is ven muting, in tact it ititus the flat ovu a uutoinll tunned 
by a l>ai of Hilunau rock Tn all probability the Mum Cietk, which 
now cuts iuiohb tlie Soutli l>oumlai\ of the illuvial tint tonncih 
flowed nglil i on ml its Noithuii loumlan I Ins would account 
loi the sudden cliange in the gi uk ot 1 Alls ( uck I Ins change 

of couist of the Mem is post basaltic in age tm tlie alluml flit 

contains oci isiounl IxmiMuh ot Sibil inn and of hiutnlt 

Stratigraphy 

S tht nan —J lus miiin lonsints of the hut Mindstoma md slides 
of the Million! man diusum ot tin \utoium Silnmn Si nth if 
the Bill Mm it bridge i l ivi i dift section sinus a yli\ g d iipph 

m u kid sm tan ill an i\p hum id »n< ot tht hi l<ds Hit 1 >11 iws 

image til it c inclits in dimictu 

No tossiK wiic I iiml in tlu«i links ||< lids ait i l\ i Idtd 
to t rm<1 1 iiin extent gixing i genual stukt in dig 1 »st ot Niith 
and the dipK in genual nu ilmitt 10 deg In tlit aicu studnd the 
Ik.«1h usualU dip to the ANtst but >cc isioii ills n sin ill mtulinc and 
axnilim <h t hi giving a tew iiiinoi I isttih dips Ihepiisuxati n 
ot the \ nth tnd South ndge t > tla l ast i t 1 ills ( ink is pi >bibl\ 
due to tin iompieshion ot the locks < him d hx such a 1 «k d puiku 
This nu tin d of picsci vat ion ih dso exemplified l>\ the Silmnn ndg< 
Noith of tin ( uhuig C unite ix 11 k mad section jimt to the West 
of the unicteix rIiox^w a Roiueuhut complicated piuku m tlie Silu 
mil which puckti can Ik tiaetd South ovu Bill Sticet In tlnn 
connection it is Nignihennt tliat tliese two i idgcs have i Noith md 
South dnettion i e a dueetion pai did to the stukt md to tlw 
majoi fold uea of the locks 

The Silmian alflo allows evidence of iaultmg in i Noith and 
South dueetion In the liend (concave to Pentndgi) ot (Ik Mum 
just Noith of Pentudge Siluwnn outcrops in tlie Ixd of the stieam 
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This outcrop is much shattered and frnctmed, ami it is difficult tu 
determine tlie strike and dip of tin.* liods A hard hand of hmn.i 
striking North and South hums a mmiatuie a\ ateifall Thin him in 
is composed of ungulai and rounded Silmian fragments set in a 
finer paste of the same mnteiittl. and the whole is iron-stained and 
^•omented with lunomtie material. Silica solutions also seem to 
Jiuvu played a pait in tiro cementation, fm some of the hi cum lus 
the nature of a quaitzite The bicmu is pmlmhh due to a Noitli 
rind South fault The lmdc* is olwcuied, hut what evidence theie is 
points to a Wostei l t \ one A Minilai him in omits m mi ml no of 
Silutmn to the North-West of tins luMt outiiop The dnutmn of 
the fault in ol men re, theie lieing onlv the one ontciop m the walls oi n 
load keetion miming North and South The fault, however, 
appears to lie an East and West one. Iinding to the South This 
would suggest that presMUcN along 1 h> t 1 1 Ninth and South .mil 
East and West lines have oceuncd. and have pmdmed lmtli tohling 
and faulting along them 1 dnectiniis Tins umdiiKion is iuitlnr 

Imihic out hy a load section tutting tlnougli the Siluuan inliei 
The lattei is seen to U* the axis of an E and \\ synch no. to whuh 
fact it ptnhahh owes its pieseivation To the NE of tins inlier 






VeH $**te t ** ■ *00 
M»- V«ip ft*. *040 
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Again, in a i ivei section ueai the wntoifftll on Kails Clock, tlie 
flame E ami W folds are again seen, tins time in nil antulinal 
axis. These East and West folds show veiy low dips, and un¬ 
doubtedly the dommant fold movements aic those m a Ninth and 
South duectiun 

A liver section juHt NE of the not thorn end of S\dnc\ 
Road, and just North of Pent ridge Stockade, shows the basalt red¬ 
ing upon the tilted and ei oiled surface of the Silurian sediments 
Thu Siluuan mudstones dip in n Westerly direction at 23 to 30 
deg The joint planes and bedding planes just licneath the basalt 
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are filled with an impure limestone, which represents material 
leached out of the basalt, and deposited in the spaces in the Silurian 
rocks lieUt*. 

Some of this calcareous material has been analysed by Mr. C. K, 
Croukc in the Agricultural Chemistry School, under Dr. Heber 
Creen. 

The result is as under :— 


CaO 

-13 82% 

MgO 

— 6 01 

AI b O b and Fe,0, 

- 0.46 

Soluble SiO, 

- 0.31 

Insoluble residue 

.55.18 

Organic matter and CO t (After ignition) 

-19.70 

Hygroscopic moisture (lOS^C) 

- .06 

Alkalies 

— it.d. 

97.54 


The low Humiliation is probably due to the fact that the alkaliea- 
were not determined Expressed aw carbonates the alkaline carths- 
are CaCO B » 24.68; MgCO,« 16.82 Total, 41 50. 

The total expressed as oxides is 21.83 Organic matter is practi¬ 
cally absent since the difference between these figuics, viz , 19 67, 
practically agrees with the figures obtained for OO a and organic 
matter, vis , 19 7(). The insoluble residue was obtained by digest¬ 
ing the limestone with hydrochloric Acid (stiength 182 5 grams per 
litre) 

Tertiary Dyke *—A dyke veiy much decomposed and basic in 
character ocuus in the Silurian river cliff South of Bell Street 
bridge. It is alwut 100 feet away to the West of the axis of an 
uiiticliiio iu the Silurian, which anticline strikes a little East of 
North The dyke has tlic same strike, and dips 70 degs. to the 
West. Its age is prol»bly Tertiary, and it is probably a member 
of the lampmphyriu series of dykes found in other .places penetrating, 
the lower Pulaeoxoic series of Ballarat, Bendigo and Daylesford. 
At Coburg the relation of the dyke to the Tertiary sands is not 
clear It appears, however, to be overlain, both by the newer 
basalt, and by the outcrop of Tertiary sands, which latter form a 
small outlier South of tlie Bell Street bridge. This would make the* 
dyke pre-newer basaltic, and also pre-Tertiary sands. This would 
mean that it in connected not with the newer basalts, but with older 
earth movements, possibly those of the time of the outpouring of the 
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Victorian Tertiary alkulic basalts. In this connection F. L. Still 
well, 1 M.Sc., ban suggested that this alkulic basalt Ian iron in the 
■age of the uiouchiquite dykes, which conic up along the anticlinal 
axe* of Bendigo Nowhere in the Meibom ne district are dvkea 
.similar to that at Coburg found penetrating the Tertiary sands, so 
that the upper uge limit of these dykes in ecrtuinh the hotizon ol 
the sands. Ah to the lower limit it is obviously Silunan There is 
the possibility of the Devonian being the age of the dyke The 
•evidence of the other areas is against this, howevoi, o g , at Bendigo 
the quartz reefs arc 1 'connected with the Devonian gnumdiorite to 
the South, and these icefs are frequently tut aiross by voungei 
monchiquite dykes 

Tertiary Sand* —Tins series is composed for tin* main pail of a 
system of unfossilifernus, iron-stained sandstones. Similar sand 
deposits are also found capping the Silurian bills in many parts 
around Mellsmrne, e.g , Htudley Park, Kcw and Hawthorn. At 
Coburg the finei grained beds have grains as much as 3 millimeters in 
diametei Occasionally a ioniser baud of quartz pebble occurs, 
pchblt* up to 3 cm. in diameter being fieqiicnt. The juries now 
•occurs capping the bills. Its lowei limit is alsiut ICO feet nliove 
aea level The series was laid down in piv-lmsaltic time, the a km 
uplifted and the sands paitly eroded away liefore the outpouiiug of 
the basalt. Whether they nre of marine oi fiesh-wuter oiigin still 
remains a problem Many of the grains me angular, indicating 
.a source near at hand. 

The basalt filled up the low level portions of rhe area, which 
portions were low lying, paitly because then Inn den of sands bad 
been eroded away. Hence it is difficult to got tlie i elation lietwecn 
the basalt aud the sand series. Howevei, in places, eg., on the 
banks of the Merri North of Penti idge, basalt is seen to overlv a 
thin deposit of quartz pebbles, which again, lest on Silurian 
This pebble lied is probably re-sorted Tertiniy hands, ami the 
bbsalt a later formation than the sands. 

A sample of the fine sand deposit was taken and tailed m 
hydrochloric acid to get rid of the ferruginous coating. The sand 
was then washed in water and agitated, so getting a division into 
coarse sand and fine sand. This latter was then dried and 
examined under the microscope. It consists almost entirely of 
quartz grains, but there is a very slight content of a black minei nl 
Some of this is strongly magnetic, and hence is magnetite. Other 


L Proa Rty. Sac Viotorh, rot uv ms, p, 1 
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crystals are not ao magnetic, and are probably ilmenite. Tlien 
again some of the crystals are not magnetic at all, but they show 
pleochroiam, high polarisation colours, and all the characters of 
tournialinc. Tlie coarse sands were then examined, and a non¬ 
magnetic black crystal picked out and examined chemically. This 
examination showed tlie presence of iron and bornu, thus confirming* 
the presence of tourmaline. Tikis presence of magnetite, ilmenite 
and tourmaline is not very important from tho point of view' of 
origin of tlie sands, us they occur in such small quantities How¬ 
ever. it is interesting to note that N. It. Jmmer,* B.Sc./finds them, 
all in the Silurian sediments of Diamond Creek to the North-East 
of Coburg. 

North of the Coburg cemetery in the V-shaped outcrop of thus 
series a small watercourse only 400.yaids long has given rise to 
miniature buttes and canyons The boundary of sands and Silu¬ 
rian is V-shaped, with the apex of the V pointing Westwards- 
This is duo to the sands filling up a depression in the Silurian, 
possibly a pre-Tertiary stream valley. After tlie uplift of the urea 
following the deposition of the sands obliterating this stream, this 
little local area was placed in a very unstable state as regards 
erosion. It only required the digging of a gutter, some few years 
back, for water to get a start down the site of the old pre-Tertinrv 
stream. Tlie result has l»eeu a very rapid deepening of the bed of 
the present watercourse, so that now' it is in places 20 feet deep, 
and everywhere has vertical walls. A short distance down from the* 
highest poition of these “ bad lands M the stream in places has up 
to four parallel paths, each separated by a few yards. During 
storms water flows rapidly at the bottom of these watercourses, often 
20 feet below the surface, and rapidly undercuts the soft sands 
The result is that often the different courses converge towards one 
another, and further down the hill unite in various places, forming 
a complicated network of watercourses under the hard surface of 
matted soil on top This top 'hard surface is often undercut to 
such on extent tha>t it caves in, leading to the formation of little- 
islands or buttes. These buttes are generally only a few feet in 
diameter, and stick up as pillars sometimes 20 feet high. They 
are protected from rapid erosion by the top hard crust. 

Discussing this area in 1906 Dr. Leach* emphasises the importance 
of surface tension in the formation of these u bad lands.’ 1 He 


1. Croc. B*>. fioc. noted*, vot ht. (at), PI H., IfU, p. M. 

1 Pm. Bo>. Hoc. Vlotod* vol. six. («.*), ft. lit ISO?, p* M-M. 
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states that the water is hi too small n quantity to splash about. 
During storms this is not so, but usually, however, the> qqpntity i» 
only small, and as the run off after a storm dies away, the water 
merely trickles over tlie edges, and then undoiilitedly surface tension 
comes into play. However, surface tension nlone can only explain 
the formation of a vertical face, and it is difficult to explain the 
complicated system of watercourses at ('oburg by any other agent 
than running water. Erosion os pictured by Dr. Leach ia neces¬ 
sarily a slow process, and it is most probable that the water running* 
over the canyons after a heavy fall of rain, does nioie erosive work 
than mz months of water just trickling over. During some periods 
of the year several months may elapse during which no heavy rain 
omits. During this time surface tension is steadily at work after 
showers of rain, and certainly gives tlie walls of the canyon thus*? 
(harm ter Utica enumerated by Dr. Leach. These, however, are 
more or less obliterated after the next heavy fall of rain. 

The exact strati graphical horison of this sandstone series is 
difficult to determine, for they are unfossiliferous. One has to leave 
Coburg ami examine neighbouring localities. At Koyal Park, to 
the South, a similar series appear to overly a fossiliferous bed 
outcropping in the railway cutting. This latter senes is generally 
regai ded us Kalitnnan in age. Also nt Keilnr in Green Gully 
thick, unfoHsiliferous sands overly thin beds of highly fossiliferous 
limestones of Burwoniau and Kalininaii age. The horizon of the 
Coburg sands then appears to bo pogt-Kalimnan and pre-newer 
basaltic 

Itewer Batalr. —This occurs in the West of the area. Petrologi 
(■ally it can be divided into two types—(a) Low level, (b) High level. 

(a) Low Level Type.- The low level basalt is chiefly found filling 
up the pre-basaltic depressions, such as river beds, etc. In tho 
hand specimen the rock is compact and medium fine grained, with 
a few small phenm rysts of olivine. In the bed of the Merri just 
East of Peutridge, it exhibits columnar jointing, seen in a basalt 
pavement. X study of this particular pavement shows that tlie 
errnks radiate in threes from a centre, and at various angles to 
one another The angle between cracks in this limited exposure is 
always gieater than 90 deg., so that the prisms in plan are never 
less than five-Bidcd. The centres frequently seem to be joined by 
a crack, making the other cracks symmetrical about it. The result 
is that the five cracks resemble the arms of, say, Tetragraptus quad- 
ribrachifitUH. Hie distance between centres varies from 2 inches 
to 24 inches. 
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the rdck from this paVement ia typical of the tow 
level bittlt tonfid ih the WH. Olivine ia sparingly present hi 
Urge, perfectly FreWi pbenoc'ryhts. Light green angitis ia very 
plentiful in inn alter crystals. A feature of the rock ia the ophitic 
lIMaiir, trhfeh Alt augite shOws with plagiodaae needlea. These 
latter aH» vfery plentiful, and ahow typical fiow-structtojfo. Tie 
tAgfc of extinction of the lamellae of a number of lathi haa a 
maximum of 30 deg. Thit would indicate lahhadorita Thole ia 
also a very alight content of another untwiuned felapah Thia haa 
very low pOlarisition colours, And a very Ion extinction angle. It 
it poaaibly nnorthoclaae, which l 1 L. Stillwell 1 finds in the never 
hasalt at Droadmeadowa. An examination of a nnniler of alidea 
would be necessary to confirm its presence. Tlie order of crystallisa¬ 
tion was oliyine first, then plagioclase, and then augite; for large 
crystals of olivine an frequently seen oompletely surrounded by 
aureoles consisting of ophitic augite ttnd iabnulorite. 

Oxide of iroh ia also rather frequent in the rock. The majority 
of tke crystals are long and needle shaped, and lienee most of them 
are ilmenite. 

Gl4si, dusty gieen in colour, and containing many needlea of 
ilmenite, is also very common. This high glass content is typical 
of the low level basalt in the area. The rock at the pavement 
also contains a fairly large content of a greenish-bWmn zoned 
material filling up shat appear to be cavities. Under crossed 
nicols this material shows low polarisation colours masked lry tho 
greenish colour of the mineral. No clear interference figures are 
obtainable, probably due to the material (wing an aggregate of 
small crystals. It is fuintly pleochroie. Another characteristic is 
that it ia invariably associated with the glass in the rock. It is 
probably chlorite. 


1 Ptoe. Roj Boo Victoria, ml*. <u i), M I, p. 1JS, UMl. 
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A chemical analyaia of the rock ia:— 


8K), 


A. 

49.01 

B. 

46.43 

C. 

44.95 

Al»0. 

- 

10.60 

17.60 

15.60 

FayQ, 

- 

3.97 

8 51 

2.04 

FaO 

- 

8.65 

2.44 

10.47 

MgO 

- 

7.81 

8 03 

7.43 

<3*0 

- 

8 31 

8 12 

8.24 

K.0 

a 

0 85 

0.92 

1.98 

Na,0 

- 

2.91 

3 66 

3.04 

H*0 + 

- 

0.44 

1.20 

2.60 

Hfi- 

• 

1.24 

0.81 

0.62 

ilQ, 

- 

1.56 

2.26 

2.77 

PA 

- 

0.32 

0.37 

0.62 



100.48 

(NiCo)O 0.07 
• MnO 0.22 

100.53 

• O0 ( 0 18 

• MnO 0 21 

100.45 


A. Soak from baemlt pavement in bed of M«rri, Beat of Partridge. O A 
•Cook. 

b. Hue grained Uunlt, Oreeneboroagh N. B J miner. Proa. Boy hoc. 
Victoria, 1019, p. 389 

C. Older bamlt, A quarry, Tallamarine. F. L. Stillwell. Proa. Boy. A o 
Victoria, 1911, p. 100. 

Analyse* B and C are given for purpooea of compariaon. 
Following the method of the American clarification of rocka, the 
yinrm of the rock from Coburg waa calculated. 


Ortboclaae 

• * 6.0 

Albito • - 

21 2 

Anorthite - 

38.6 

Corundum 

• - 2.9 

Hyperathene • 

21.8 

Olivine 

2.5 

Magnetite 

4.0 

Ilmenito *- 

• • 2.9 

Apatite . 

0.2)0 


100.0 
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The rook ii therefore classified 


Class 2 

Order 5 

Rang 4 

Sub-r&ng $ 


Dosalane 
Ferfelio 
Dooaloio 
Presod ic 


Germanare 

Heme 


Typical low level basalt occurs in the area between tin* heights of 
125 feet and 140 feet above sea level. 

High Level Ha Milt .—This occurs typically at heights of nbout 
240 feet. It is a more vesicular rock than the low level type It i* 
aUo coarser in gram, with larger and more plentiful phenocrysts, 
and, following Harkcr's nomenclature, may be classed ns a dolerite. 
Microscopically it is soon to contain « larger proportion of olivine 
than the low level type. This olivine is generally iron stained, due- 
probably to the porous character of the rock. Augitc is present, but 
is not neaily so ophitic as in tlie low level type Anotlier chief point 
of difference lietween the two is the almost total absence of glass, 
llmcmte and labradorite occur similarly to the occurrence in the- 
low level type The chief points of difference then between the two- 
types are:—The high level type is counter in grain, has no glass, 
and is richer in olivine. All tliese characteristics tend to show that 
the high livol type has cooled moie slowly than the low level. 

This conclusion is also helped hy the field characters and relations. 
The low level basalt frequently shows prismatic tlenvage, indicating 
rather rapid cooling The high level type on the other hand is 
more massive, the joints lieing more irregular and further apait 
As the first specimens of the two types were collected from localities- 
sepaiatcd hy the Silutiun iuliei North of Pentndge, it was at 
first thought likely that two distinct basalt flows (armred in the 
distiict. Further field work, however, showed that the flow’s were 
united to the West of the iplier, and further petrological work 
showed that the types grade into one another, and that the differ¬ 
ent es ptnimbly arose due to different conditions of cooling rather 
than to different composition of inaginu. Specimens collected from 
heights intermediate between 140 mid 240 feet shew characters- 
midway between the two extreme types, more and more glass 
developing as the traverse goes down hill from the top of an outcrop. 

In conclusion I would gratefully thank Professor E. W Skeats 
for his help valuable suggestions throughout the prosecution of 
the work; alto for his very kind criticism of this paper. I would 
also like to thank Dr. R. 8. Summers for many discussions on 
debatable points that frequently arose. 
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Akt. XII.— A Uompamtive Examination of the Blood of 
Certain Austrian Animals . 

By GWYNNETH BUCHANAN, M.Sc. 

(With Plates XVIIf. nAd XIX.) 

[Read August 12th, 1915] 

The wtiulv of the histology of the Hood is a comparatively recent 
one. Mince it appear* only to have been taken up in earnest m 
the latter half of the liith century These early workers were neces- 
enrih hampered by imperfection* in the apparatus at their 
disposal. Gullivci (1) in 1875 published the reaultM of un exhaus¬ 
tive examination of the *linpe* and nises of red corpuscles of 
vertebrate*. and tin* liad been preceded by a paper on the taxo¬ 
nomic import of the uucleuM of thew cell*. He was followed in 
1878 and *79 by the appearance of two publication* In' Krhlult, 
whose nume in connection with histology and reaction* the blood 
in, of courue, n household word to all student* of tin* subject tu- 
4 lay. So lately as 18!)2, hnuevot. Xcuton Paiker (2) writes. “ Tin* 
fact that the White unpuncles of tlic blood mi 1 not all alike is now 
well known in the case of most vertebrates. although it ih not poe- 
*iblc. in moat case* at un\ rate, to state definitely whether these- 
do oi do not eorrespoml to Mtngo* in the development of one and 
the balin' thing, and whether diffeixMit function* are pel formed by 
those iliffeient kinds of leucocytes." 

In latci veins the intimate relation between the state of the* 
hlood ami various condition* of disease, together with tin* very 
perfes t method* c»f mnnipulation which the modern knowhslge of 
Mtainiug and fixing has evolved, have pioduecd an exten*ivc litera¬ 
ture nn tlic hintology tif the blood The woik done in thin direction 
being principally dencriptions 4>f pathological condition* or com- 
parisoiiM of noimal blood with that of diseased lmlividuul*. its. 
mainly confined to an examination of man and the doincaticatod 
animal*. In a recent paper (3) Dr* Cleland and Harvey Johnaton 
have, however, endeavoured to point nut that some indication of 
the probable line of evolution of vertebrate forms may be deduced 
from a comparative study of the shapes and siaes of the red cell*, 
of the blood. In the present paper 1 have essayed to collect some 
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•data in regard to the native Auatralian animal*, and have tried 
to obtain a* many tjrpn in each'group aa possible. 

. The ohief difficulty haa been the fact that the native animal* 
available can aeldoni be aaid to exiat under normal conditiona, 
being principally captive apecimena, mainly from the Zoological 
<>ardena; and iu many caaea the ameara were ao diatiuctly patho¬ 
logical aa to be uaeleaa for comparative purpose*. Bearing thia in 
mind I have been careful in forming generalisation* from my 
result* uulea* the material haa been lufficicnt and reliable enough 
to warrant *o doing. I have to acknowledge my indebted new to 
Profeasor Spencer and Dr. Sweet, of tlie Biological School, Mel¬ 
bourne University, for the use of hooka, specimens, and apparatus; 
to Dr. Gilruth, sometime Professor of Veterinary Pathology; 
Acting-Profesaor MacDonald, Dr. Dodd, and Mr. H. R. Seddon— 
all of tlie Veterinary School, Melbourne University—for the uae 
of books, smears, and for advice as to methods of staining, etc.; 
also to tlie members of the Biological Laboratory, past and present, 
specially to Mrs. J. L. F. Wood burn, for smears from wild and 
native forms of N.S.W, 


Method*. 

Actual Counts were only made in n fen case* The instrument 
used was the Tlionia Zeiss Haemooytometer, with Huyom’s diluting 
fluid. Where possible the blood was taken from tlie ventricle, imme¬ 
diately after death; and in most fanes, for lack of time, tlie white 
corpuscles were counted with the red. 

Smears .—Wheiever possible the smears were fixed in alcohol 
before staining, and several specimens were obtained, so that at 
least two varieties of stains might be employed. Those stain* found 
to give the most consistent results were those of Jeinter and Gieinsa 
{" Tabloid ” brand). These, however, do not both react in the 
same way to the variou* olaaea of white cell, making the determi¬ 
nation of a differential count somewhat uncertain at times. Thus 
most cells were found to differentiate hetter with Giemsa, and in 
some cases only with that ataiu, though Burnett (4) descrilies mast 
cells whose granules take a purple stain with leaner. Mononuclear 
forma, especially “of amphibia, showed best with Giemsa; while 
cells with eosinopliile characteristics stained more Satisfactorily 
with Jenncr-f&ith the doubtful exception of one marsupial form— 
«nd the crystalloid eositaophlta cells showed their preference fbr 
this stain markedly. These observation* are borne out fay A the 
statement of Daniels in “ Laboratory Studies in Tropical Medi* 
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clue/ 1 p. 07, where he ran arks, in reference to slides stained with 
Uiemaa. “ljhey (eoiinophile granule)) do not foi ( m m conspicuous 
objects aa specimens staiued by Louis Jcnner’s stain/ 9 

Nomenclature. 

These foots have given rise to a difficulty in Arriving at a com¬ 
pletely satisfactory method of naming tlie various forms of leu¬ 
cocyte, and probably as Fantham (5) remarks, p. 726, "The 
differences in opinion of the various investigators arc explicable by 
reference, to slight variations in the stains." 

In arriving at any satisfactory noinenclatuic it has been neces¬ 
sary to compare the several methods employed by different investi¬ 
gators. 

Krhlich , (6) dealing with human blood, distinguishes six normal 
types —1, Lymphocytes; 2, Large mononuclear leucocytes. Between 
1 und 2 lie states tlicre arc no transitional forms. 3. Transitional 
forms derived from 2. 4. " Polynuclear ** leucocytes 6. Eosino¬ 

phil cells. 6. Must cells. In addition he describes various patho¬ 
logical forms 

Burnett (4) distingu idles five varieties of leucocyte in uorinal 
blood—1- Lymphocytes 2 Large mononuclear and intermediate 
forms between 1 and 2 .1. Polymorphonuclear forms, or finely 

granular oxyphils.' In this group he includes those cells in the 
blood of birds which contain large spindle granules. 4. Eosino- 
philes. ft. Mast, which he describes as coarsely granular hasophiles, 
but which ] have usually found to be distinguished by their meta- 
chromatic staining properties. He also notes many degenerate 
forms of leucocyte, evidently present under fairly normal con¬ 
ditions, such as swollen or irregular nuclei; degenerating nuclei; 
ruptured cell bodies and pale nuclei, etc.; beside many forma 
found under pathological conditions, such as myelocytes, plasma 
cells, oud various abnormal kinds of erythrocytes. The blood 
dust described by Burnett perhaps corresponds to the substance 
Attributed by Cullen (7) to the free granules of the mast cells, and 
to which the same name is given. 

Cullen (7) describes four kinds of leucocytes in fishes and birds. 
1. Small mononuclear, which closely resemble the corresponding 
cells in man, and which I take to mean the lymphocytes of most 
classifications. 2. Large mononuclears. 3. Eosinophiles, in which 
he distinguishes a granular form, and an 6xyphilic spindle form, 
in this respect differing from Jlurnett. From my own observations 
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] am inclined to agree with Cullen in pluciug the upimile granules 
-of bird* ui cosinophile forma just os the spindle granules of tlte cat 
-are described under that heading by Burnett. ((rnodaU {6) also re¬ 
marks that neutrophile cells are absent in the foul, their place 
being taken by cosinophile*, with oxyphilic spindles ) 4. Mast cells. 

Fantham (ft) distinguishes, in the normal blood of the grouse (a). 
Erythrocytes, among which he finds nuimul cells, cells without 
nuclei, and erytlirnblast*—rolls which are roundel and hare more 
spherical nuclei than the ordinal} form, and whose cytoplasm 
stains blue with (iicnisu. 

(b) Leu<ocytcs, under which he puts'—!, Lymphocytes, both large 
aind small, tire large variety merging into small monoiuutears 1 
*2 Large nionouiKleavH. wlmse piotoplasm is basophil, staining 
deeply with tiieiusa, and less daikh with Jeiiner ft. Polymor¬ 
phonuclear leucocytes (Burnett), or crystalloid eosinophil cells 
{C'liHcn, Waitin'n) 4. Ensinoplule leucocytes (Burnett) nr coarsely 
'granular eosinophile (oxyphile) evils ft. Must cells (coarsely 
granular hasopltilc evils) (i. Th min I Mbytes, which suggest very 
narrow and slightly small erythrocytes. The whole cell is hasophile 
in its reactions, staining rathci faintly blue with Jcnner's stain 

Gruner (14) gives a classification of the human blood cells based 
on biological principles, and, following this, a valuable summary 
•of the work done on tlieir comparative cytology, together with an 
exhaustive bibliography. Deriving all blood cm punches ftom the 
primordial cell he describes various forms in both normal and 
pathological blond ■—1. Bed cells, which are only present in verte¬ 
brates, and may be divided into—(a) oithochromntic, (b) poly¬ 
chromatic, aud (c) mcgaloblasts Platelets arc absent where the 
red cells are nucleated. Spindle cells (scur in nil vertebrates 
below mammals, and arc peur-shuped, or almond-shaped plaques, 
which in birds are sometimes regarded as identical with the 
mammalian thrombocytes, und physiologically have the same func¬ 
tion as the platelets 2 Lymphocytes, uninuclear, hasophile, non- 
granular cells, which may he divided into—(a) small, and (b) large 
lymphocytes, and (c) large mononuclear evils, with transitional 
forms between the two former and the luttei, ami characteristic 
•of infra-mammalian species. 3, Large mononuclear evils, which 
aro of two types—(a) lymphoid, and (b) granular, and which are 
present in alt animals in winch blood may lie detected. They 

_ f __ __ __ ^ ___ _ 

1 Tn thtft oomtoftfon wc mart nort Krhllrti'i *Utem*nt tint In hunuui Mood thm are no trwwtf- 
ttonal forma boUoon lympboa^lca ami monormrltarv. Till* rajafe* tho qomtlon m to th» hrtotol* 
Ofp' of throe form* In fcho^artou* *roU|ifl of anfmal 
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appear to play the part of macrophages in reptiles and amphibia, 
and are frequently possessed of so-called “ sccietorv vacuoles.” 

4, Ncutrophile leucocytes, consisting of uu oval, large, Imsophile 
-cell body, fibrillar in structure, with oxyphilic puraplabin; round, 
indented, Or polymorphous nuclei; not found far baik in the 
vertebrate scule, and probably not corresponding to the phagocytes 
•of cold-blooded vertebiates. These appaiently 101 respond to the. 
polymorp ho nucleate cell of other writem, and are regarded by 
Bruner as being absent in their true hjrh i tn foim in cold-blooded 
vertebrates, the part of the human pohmorph living played bv the 
niacrophuge m the flog and reptiles In hnds he includes under 
ibis group mast cells, cohinopliilc cells, with n>d-like gi,mules 
.(pseudo-eosinophil us). and tells of the same size full of minute 
oxxphilic granules 5, Eosinophiles, with gratmles of various 
shapes and sizes G. Mast tells, which aie mono- or polvnueleate, 
variable in size, with a vacuolated tell lsulx. They are divided 
into those containing tine, iircgulai gianuli"*, staining red-violet 
with (lieinsa, ami those containing scanty, coarse granules Bed¬ 
sides tlieso there are foims more o» less chin aeteristie of certain 
pathological conditions, such as plasma cells, giant tells, etc ; as 
well vh vaiious structures whuh ma\ lepresent stages in the life 
history of tlie normal blood cells Foi the work undei distussmn 
I have adopted the following tenus in tin attempt to icduic the 
blood cells of the various groups of animals to a common classifica¬ 
tion. 

1. Krytlirorytrn. Nucleated ot mm-nucleated cells, accoidimr 
to the group of animal. Normally staining \elhiw-orange or briik- 
ral, but polychromatic m basophil forms weie nmnimn in all species 
In all caRes iiregular forms were present, even when the blood was 
not apparently pathological. In amphibia, reptiles, and some 
birds, I noted, besides these oidiiiniv forms, stiuetuies which I 
hove called spindle cells, und which I take to toi respond to the 
thrombocytes of llurnett and Fantham In the lower vertebrates 
those cells are thought to perform the function of blood platelets 
■(Gruner). In many cases tliese cells were distinctly bi-polst. thougli 
in the majority they were drawn out at one end only They wore 
not as consistently basophil as the authors quoted describe, but 
their tendency seemed to be decidedly tow aids basic oi polydno- 
matic reactions. They have lieen descrilied to me as artefacts, but 
os I have repeatedly observed them in the haemocytoinetoi while 
making on estimation of corpuscles, and once in ah examination 
•of fresh frog’s blood during a laboratory demonstration, while 
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I bare frequently fount} thea^ elongated at right apgle* to t^r 
length of the smear, I adjbe^e to my first kolivf that they are fairly 
usual constituents of the blood of certain animal*. 

3. /,et$coeptr$. 

(a) Lymphocytet. Small, round or irregular cetyl, witl* 
basophil and practically homogeneous plrotopUanu 
Deeply basophil nucleus filling the greater portion of 
the cell. 

(h) Mononuclear. Larger basophil forms, frequently con¬ 
taining basophil granules, and with laige and often 
excentric nuclei. 

(c) PolpmoriAonucltate. Large forms, with irregular and. 

frequently excentric basophil nucleus, the cell proto¬ 
plasm often exhibiting faint acidophil properties, or 
. even granules. 

(d) TratiMfrottal form*. Basophil cells, whose nuclei pre¬ 
sent intermediate stages between (h) and (c). 

(e) Soemojifulr, containing large or small acidophil granules,. 

uud iiregular nuclei. 

(f) Maut cell#, containing gianulea, staining more or less- 
metachioinaticslly, and faintly basophil cytoplasm. 

Fnhc$. (Plate XVI11.; Figs 1-6) 

Only one foim was examined—the tclegatean Sea-hedgehog. 
(Diodon hi*tnr (f))—and the smear contained many bacteria 
The icd cells weie much lounder than those of batrachians or rep¬ 
tiles, averaging 12.Bp * 9 2>i The protoplasm of many took a 
basic stain One doubtful spiudle form was observed, measuring 
13.2u * 3.3 /a, 'Hie lymphocytes weie round, and the most con¬ 
spicuous leucocytes were mononuclear fonus, with deeply luwophil 
granules, averaging 12 4/i in diaiuetei; while others tesembling 
the polymorph type in general characteristics, but containing 
basophil protoplasm, averaged 11.6// No eosinophil forms were* 
apparent on treatment with either Jenner’s or Giemaa's stain. 
'Newton Parker (2) gives the average sizes of the red as much 
larger (40-46/t x 26-37/*), but Johnston and Cleland (3) remark 
that they flnd*f wide diversity among fishes, dipnoi running as 
high as 29// 0 "23/*, while in some telcosts their reading is as 

1 Qrmtm (U) m*m that fa tfwtsnd CM b apqnft fas mi fairly typfaal fa I tjfi grasp, tJwmfafr 
l ui e qwii to tfai Iwy nootmwimr trp», sfao Up fait IW gw nKHwsocffsr fonwi sif Mod 

fanotfas H« sfce 4m«« Jm* 

Ifas fafa# itmmo* 6f p c 4s o |i Wl a*h> wfa rafl» Sslfai. 


Stood of Australian Animal*. 189 

low as 6/1 x 0 /n A« these Utter observers point out, the Teleostei 
here evidently breeched off from the main stem, giving riae to 
botrachians and reptiles, w> that there is little of comparative 
interest in this reading. 

Bafrachm . (Plate XVIII.; Figs. 7-17 ) 

if rd Corpuscle* .—Considerable variations in the size of all types 
of cell were observable in this group; but, with the doubtful excep¬ 
tion of one slide from a tadpole, tin? young forms have larger cor¬ 
puscles than the adult. Spindle cells Mere found in Lymnody- 
nastes doruiUts averaging 2 x 12.45 /j, also in fresh blood 
of flykt aurea , used for laboratoiv demonstration purposes, and 
in the haeuiocytometcr; while in the majority of cases baso¬ 
phil polychromatic reds were found. Some of these stained more 
deeply than others, and, with the exception of L . dorsali* , averaged 
smaller th&u tike ordinary red. The chromatin of these forms 
did not stain as deeply as that of the typical erythrocytes The 
smears also contained masses of a homogeneously staining sub¬ 
stance. or, in other cases free nuclei (cf. Fantham (5) p. 718); 
while iu one young II. aurea were fomm with vacuolated protoplasm, * 
and very densely stained nucleus In some cases the red cells 
were apparently in a state of active division This was observed 
chiefly in A. dor*ab*. Gruner (p 94) remarks seven varieties of 
red cell in the frog, giving their average size as 14.5 x 25 p, and 
their number as half a million per c.cm, being much fewer than 
in other animals. 

Lymphocyte* varied much in size and shape, ranging from 
8.6/a to IS.i/i x 5.3/t ; and were occasionally, e.g., H . aurea and 
L. dor gal 11 1 , observed with the nucleus in a state of division. In 
L. dorsali* they showed a distinctly fringed outline, comparable 
to that described by Erhlich in human blood. They were always 
basophil. 

Mononuclear forms were strongly basophil, and varied much 
in size, and also in relative numbers, showing all gradations from 
8.6/1-19.9 /a in diameter [cf. description of intermediate forms by 
Stephens and Christopher (9), p. 19], the average sise falling, 
however, between 10/i and 14/a. The nucleus tended to become 
segmented, and the cell substance to contain granules. 

Norinophil* were not, as a rule, clearly defined, with the excep¬ 
tion of L , dortali* and //. peronit, in which there was a decided in- 
creasy in the relative numbers ot these cells, together with a 
marked difference in the sise of the granules as compared with 

s 



190 


Gwynneth Buchanan‘ 


those of other members of tlte group. The granules in these two 
forms closely resembled in appearance those figured by Burnett 
<4) for the horse. In L. dor*ali* also, the eosinophil cells differed 
from those of other batrachia examined, in averaging larger than 
tlie true polymorph cells. Gruner, on the other hand, regards the 
eosinophil cells as forming the important features of the blood of 
amphibia. 

Polymorph ceUa of the true type are denied by Gruner, but he 
notes forms containing a true polymorph nucleus, and faintly 
basophil or amphophil cell substance, and these I found Mere 
very distinct in most cases In II peronti these were represented 
by forms with somewhat irregular nuclei, much pressed to the 
aide of the cell. 

In tadpoles the leucocytes Mere apparently all of the mononuc¬ 
lears type, averaging 12.1/1-16,9/*; while the spindle cells and 
basophil reds containing large and less dense nut lei than the 

orthachromatic were numerous, and in one form the true red 
colls tended to become vacuolated. In such smears a differential 
count was obviously impossible. 

Gruner regards the mononuclear as the piimitive type of cell, 
and, ns such, they are to be expected in the more or less undif¬ 
ferentiated blood of young annuals. 

HATRACIAN CORPUSCLES. 

I’troentatf* Count* of Leucocyte* 

Name Lymphocyte* Mouonnolmra Polymorphs. JKoslnophlk. 

Hyla aurea (young) - 362 - 40 4 - 66.7-61.1 - 1.6-27 - 1 1 - .9 

•• „ (adult) - 61J - 28.8 - 8.2 - 1.4 

Lyinnodynastes dorsalis - 68.2-73 - 106-12 - 15 7-13 - 3.2-2.1 
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Reptile*. (Plate* XVIII. and XIX.; Fig*. 18-33.) 

Red Corpuicle* .—The count! of the abaolute number of red 
cells varied, probably due to the effect of different seasons. For 
instance, Uhelodina longicolli* would not give snougli blood for 
a haewocytometer count when pricked in May, apparently because 
the animal was tlien hibernating, and the estimation of its cells 
could not be made until it was killed in July. 

The red coipuscles varied in sise, the largest observed*being found 
m Chelodina longicoUu , and measuring 21 . 9/4 x 13 . 3 / 1 , which is- 
a larger reading than that given by Clelahd and Johnston (3), 
via, 18.5/1 - 19.5/* x 12.3/i The increase in sixe in yoifng forms 
as compared with adults of the same species characteristic of 
batrachia, is no longoi apparent, except in Tiligua »cincoide* t 
which ranked next in sixe to ('helodtna longicollis; but for pur¬ 
poses of comparison I a as not, in thjs case, able to obtain the 
adult. My measurement (19/4 x *10.3/4) is, however, a slightly^ 
larger reading than u given by Cleland and Johnston for the 
same form (presumably adult). In one case, T%1. ntgra-lntca , the 
cells varied enormously, running from 19.9 M x 11 C/j to- 

9 . 9 /a x 66 / 4 ; and in Gramatophora bnrbata there were some small 
round cells, appearing normal in reaction to stain (microcytes), 
while in Trachydotauruu rugotut these small forms were also- 
observed, bearing in tins case a very darkly staining nucleus 
Auaplasms were common in the cell of Chet. lougtcoUta , while others 
showed different stages of vaeuolation, and variously disintegrated 
structures, closely resembling those of Hyla aurea were found. In 
other cases the red cells seemed to be losing their nuclei, e.g., in 
Tiligua ectncoidca (10) In some the nuclei of tlio ordinary forms 
tended to become irregular, with a distinct appearance of budding, 
and in the young specimen of Gramatophora muricata one was 
observed in a state of division. The reaction to stain was fairly 
normal, but iu some the cytoplasm of ordinary red cells took on 
a green tinge with Jenner. 

In reptiles, in distinction to batrachia, the larger forms* 
of leucocyte approach more nearly the sixe of erythrocytes, the 
largest observed being the eosinophil cells of Chat tong%e. 9 which 
measured 21.5 /a. Spindle cells were very common in all speci¬ 
mens, and might be pointed out at one or both ends. They 
rather inclined towards basophil characteristics, and among such 
cells binuoleato forma were fairly numerous, as well as among the 
ordinary spindles. In tlfe joUftg'77&$«# tcincoid**, ’in which 
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tboe Mill were Srit observed, tlwv averaged slightly amaller than 
the ordinary erythrocytes, with rounder nuclei. The smaller cells 
tended to be baaophil, the larger staining normally. Normal baso¬ 
phil cells were also common, their nuclei being larger, and taking 
the stain less darkly than the ordinary forms, and showing a 
great tendency to branch or bud; in fact, in T. rugomt on? was 
■observed showing three nuclear masses. 

Lymphocytes varied in sise, the largest being found in young 
Gramat. muricatn. These were distinctly oval in shape, measuring 
11.9/i x 6.6/1. On the other hand those of young Tihqua scin- 
■coidtt ran smaller than any other form, vis., 4.8/*. The percent¬ 
age counts also varied, being fairly high in young individuals. 
The fringe of ragged protoplasm olwcrved in some bat radii a was 
also seen in this group ( Trnch rugomts and Til. nigra-hitca). In 
the former these cells were most distinct when treuted with Jenner’s 
stain, and ah appearance -wqs obtained resembling division. The 
general shape varies from oval in Gram, munenta to round in 
Track . rugotut, while in other cases it was almost impossible to 
distinguish lymphocytes from free nuclei. 

Matt ceUt were common iu this group, averaging laiger than 
the mononuclear forms, hut tliey were not present to any large 
percentage Tlie greatest number was found in the young of 
Gram, barleata , where they were present to the extent of 13.8 per 
cent. of the total white cells. They were common in Chel. fongtcoWt, 
in which, as in Track, rugotut, they showed both large and small 
varieties. In Track, rugotut also, one was seen apparently in a 
state of division, and in this species the grauules of the corpuscle 
were distinctly divided into large and small; while some cells 
appeared transitional in staining between the mononuclear and the 
mast variety, staining more darkly purple than thfe ordinary mono* 
nuclear forms, and with a few characteristic granules in the proto¬ 
plasm. 

Trantiitonal forms of ordinary type were not olmerved. 

Mononuclear eells varied in sise, and might be divided into two 
classes—(a) Small, ranging from 7.9/i-9.9/«; (b) those correspond¬ 
ing more nearly to those of other forms, and ranging from 11.7/4- 
10.4/t, while in the carpet snake (specimen in very pathological 
condition) they ran up as high as 21.1/4. 

The percentage counts were fairly high, but it was difficult in 
many eases to make a rigid distinction lietween large specimens of 
clan (a) and small specimens of dess (b). The small forms of Ckel. 
loHgteollit were distinguished from the lymphocytes by the pretence 
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of many basophil granules. In others barbata) the proto- 

plasm tended to be vacuolated, and in Til . scincoide* this vacuo- 
lation extended to the nucleus (of. Erhlich, p. 86). As in amphibia 
Uruner regards these cells as playing the part of macrophages, true- 
polymorphs being absent. 

Poly morph onv cleat c Cell* —These were roughly about the same* 
size as the eosinophiles, but gave a small percentage count except 
in young Oramat. muricata , where they ran up to 42 per cent, of 
total leucocytes, while in tlie Monitor it was not possible to dis¬ 
tinguish them from tho eosinophil cells. In smears from Ghtl. 
longicolli «, large cells woe seen in which the nucleus wo* pressed 
to one side, and the protoplasm scarcely stained at all. In other 
cases, e.g., Cram, barlmta forms containing a horseshoe-shaped 
nucleus, and faintly pink protoplasm, scarcely to be distinguished 
from eosinophils, and comparable to those of some frogs, were seen. 
Similar cells were noted in Til. niyra-Iutea. In other cases, e.g, 
Cram, muricata , the protoplasm was vacuolated,* And the nucleus 
not so strongly basophil, as in the ordinary types. These, under 
Grunor’s classification, must be regarded as eosinophils 

Eosinophil Cells —These were fairly well marked, though giving 
small percentage counts, except in Chtl. longicolli *, in which the 
granules could be distinctly divided into small and large. The 
latter closely resembled the spindle-shaped structures of birds, and 
were much more numerous than the former, the total eosinophil 
count giving 40 per cent, of leucocytes present, in sise, with the 
exception of Chcl. longicolli s, which ran as high a* 21.Su! these 
cells average about the same as the polymorph forms. The 
eosinophils of Chtl. longicollin are further peculiar in allowing, 
besides tho spindle-shaped granules already mentioned, finely and 
coursely granular cells, the latter not unlike those of Lytnnody- 
nastes dorsalt among the amphibia, though not staining so dis¬ 
tinctly In most cases, also, in this species, the eosinophil granules,, 
with the exception of the large ones, did not stain with Jenner 
at all, so making it hard to distinguish true polymorphs from 
eosinophils, both of which carry nuclei pressed to the side The 
same fact was also observed in Gram, barbata In Til. nigra4utca 
these cells did uot show up with either Jenner or Giemsa; while 
Track. rugosus, both young and adult, showed scattered granules 
stAining best with Jenner, some cells being not clearly granular, 
while all hftd the nucleus pressed to one side. On the other hand, 
in Til . seincoides the nucleus was round in distinction to that of 
the polymorph cells, and ,the granules were few and refractive. 
Gruner questions the analogy between the cells containing spindle- 
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shaped granules (crystalloids), and the eosinophil cells of mammals 
(human), just as in places tho '* pneudo-eosinophilecells of 
birds in the polymorph series. If the structures 1 have called 
polymorphs in amphibia and reptiles, and which show amphopliil 
or acidophil affinities, arc to be regarded as eosinophils, then this, 
class of cell is certainly the most characteristic of amphibian and 
reptilian blood. 
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Avu. (Plate XIX. ; Fig*. 34-37.) 

Bed Corpuscle *.—The actual count* varied, hut scarcely beyond 
ttie limit* of the figure* given by Btornett (4) for the blood of the 
domestic fowl, the highcat being found in the Black Mountain Duck, 
and the lowest in the White Pekin. In size they averaged smaller 
than those of reptile*, the largest being found in the Spoonbill 
•( 16 . 1/4 x 8 . 7 /*). The cells of young individuals shooed an increase 
in site as compared with those of the adult. Basophil types 
^thrombocytes or erythrobUsts of Fnnthnm I) were not common, 
but were observed in the Chestnut Breasted Teal and young Mud¬ 
lark and Heron, and averaged smaller than the ordinary form*. 
In the Heron a few cells resembling the spindle forms of reptiles 
were rceu, but this smear was full of cocci, nud in all probability 
not normal. In the Spoonbill, youug Mudlark, and youug Moun¬ 
tain Duck the basophil cells wero also well marked, and allowed 
great variety of shape, some even approaching that of spindle 
•cells. It it worthy of note, from the standpoint of evolution, and 
in view of the occurrence of these cells in amphibia and reptiles, that 
they were more conspicuous in the younger forms of the birds 
•examined, which is to be expected if they are a primitive type. 
<Jruner, however, states they are present in all veitebrates lielow 
mammals. In the Spoonbill and young Mudlark also, the nuclei of 
many led cells were slightly utoniliform, and in some cases almost 
completely divided, with the most dense chromatin at the centre of 
tlte nucleus. This aggregation of chromatin was best marked in 
the basophil forms, in which also division of the nucleus was well 
seen Degenerate cells, resembling thorn found in reptiles, and 
• described by Fantham (S), and consisting apparently of free 
nuclei, nan-nucleated fragment* aud nuclei surrounded by a thin 
film of protoplasm, were also observed. 

Lymphocytes, —These varied in size front 3 . 8/4 in the Black 
Mountain Duck ( Anas *uptrtiliosa ), to 6.7/* in the Spoonbill 
Tlieir percentage counts wore fairly high, running to 76.8 per cent, 
•of the total leucocytes in the (liestnut Breasted Teal. In the 
young Mudlark the count was extraordinarily low (16.8 per cent) 
These cells have a decided tendency to aggregate (cf Fantham (5 )); 
and degenerating forms appearing like large nuclei of lymphocytes 
were present in certain smears, being in many cases difficult to 
•distinguish from the true cell (cf. Burnott (4)) In the young 
Mudlark they, are surrounded by a clear ring of cytoplasm. 

Unit Cellt, —These were not found on any slide, with the pos¬ 
sible exception of the Chestnut Breasted Teal (Cosarea tador- 



(ixvynnetk Bpxhanan: 


108 

noiden) smear stained with Giemsa. In the Heron and Spoon¬ 
bill there were also doubtful forma, but neither of theae slides were 
very reliable, being fairly pathological. 

Mononuclear OKs.— 1 These varied in percentage count, but pever 
ran higher tjian 28 per cent of total leucocytes They were dis¬ 
tinctly divisible into small and large types, the former ranging* 

from G.8/U-9/4, and the latter from 8.5/a-H.5/a The relative dif* 
ference. between the two forms ran as high as 6 5 /a in one bird 
(Heron) 

Polgmorphonucleatr Cells .—These were difficult to distinguish 
from the eosinophil, and a percentage count could only be made 
in the young Mudlark, in which they amounted to 3.5 per cent, 
of the total leucocytes. In this species also, their diameter was- 
only 8.2/a, while that of the true eosinophils ran as high os 1L6/a. 

Gruner includes under this head mast cells, eosinophilei with rod¬ 

like granules, and cells of the same size full of minute oxyphile* 
granules. 

Eosinophil Cells ,—In general, the size of these cells averaged less- 
than those of reptiles. They weie in most cases divided into those 
with round granules, and those with the spindle or crystalloid 
vaiiety (polymorphonudeate leucocytes of Burnett, neutrophil* 
of Gruner), though it was not always possible to distinguish 
cleurly enough between the two forms in order to make a differential 
count. The crystalloid variety were particularly well marked in 
the White Pekin Duck and young Mudlark, in each of which they 
gave a high percentage count, very greatly in excels of the 
ordinary cells with rounder granules. As a rule the percentage 
of eosinophil corpuscles was fairly high, running up to 32 4 per 
cent of total leucocytes in the Block Mountain Duck. In some 
cases, notably the Heron, the granules were veiy sparse, resembling 
those of certain reptiles, while in the Black Mountain Duck several 
large mononuclear cells showed an uppurent eosiimphilnus granu¬ 
lation. In the Ibis there were distinctly three forms, (a) with 
small granules, (b) w'ith ordinary spindles, (c) with laige spindles 
—the last ttro classes being about equal in number, and varying 
slightly in sise (11.6/a 10.9/a). 
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Maminalut. (Plate XIX. j Figg. 38-44.) 

Tho representatives examined in this group all belonged to tho 
Metatlieria, being either marsupials or monotremea. 

Platelets were obgerved {or the first time in thin group, being 
absent in all forms with nucleated red corpuscles (Gruner); And 
were very common in all species In some of the marsupials they 
appeared to have n definite outline Bchbfer (12), p. 47, mention* 
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blood platelet! or thrombocytes In the froty but I hare found 
nothing to oorrenpond strictly with theee cells in appearance out- 
aide the mammalia. 

Bed Corpuscle*.— These approached very nearly the actual num¬ 
ber per c.mm in human blood. There va« a marked decrease in 
the aise of the cells as compared with in vertebrates; and in all 
erases they were non-nucleated, bi-concave discs. The variation in 
•diameter is also much less than in other groups (&.1 /a-7.8/a). In 
the young platypus (0. anctfutu*) they Bhowed the greatest range* 
i unning from 6.6/A-9 9 /a. There seemed to be no definite relation 
between the age of the animals and the sise of the corpuscles. Poi- 
kilocytosis was fairly common in many marsupials* as well as poly- 
chromatophilin, while normoblasts were frequently present. 1 

There weie also, iu the smears of marsupial blood, a large 
nu/nber of corpuscles of normal shape, hut small Bise (microcytes). 

Lymphocyte* averaged very much larger than the corresponding 
•cells in birds, the greatest diameter being found in one species of 
wombat (Pha*colomy*) % but there was no marked tendency towards 
increase in sine in the young The percentage counts varied 
enormously, running as high as 72.6 pet cent, of the totAl leuco¬ 
cytes in Trichosuru* vulpemla; but l'could find no definite rela¬ 
tionship between age and numbers, though, as a general rule, the 
young forms showed a high percentage count. In 7. vutpecnla and 
others the nuclei of some lymphocytes appeared to bo distinctly 
dividing, and the sise and amount of protoplasm in relation to the 
nucleus varied, but apparently the lymphocytes were non-granular, 
thus differing from tlie mononuclear forms. In Petauru* hrevictp* 
the lymphocytes were divided into two classes—(a) small, with very 
•distinct outline to the nucleus, and very little cell subatance, (b) 
larger cells, with less clearly marked nuclei, and protoplasm barely 
showing (cf. Gruner). In the young echidna the lymphocytes 
varied much in sise, and were veiy granular; while the nuclei 
of several in the wombat smears showed distinct lobing, giving a 
kidney-shaped appearance. (Transitional format). 

Matt cell* were very rare, being only observed in T . wipe- 
cula and the wombat, and in neither case numbering as much as 
1 per cent, of the total leucocytes. 

Mononuclear cell* were divisible in some cases into small and 
large, and averaged as a rule, larger than the polymorphs* They 
showed* particularly in the young platypus, a great variation, as 

1 (Msnd JohMton (ft) ngfial tbit mm$ fat m tnhtto ftthy. 

t SteptwvwAttd ChrttonMt (t) rmamt% on tin f r oqot u t ooan w w of “IntermtdWto Imoo- 
•tyt*," wM «*jr iwt* om ftfeltiyttn! main MOMiraefearoeRa 
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ivell as an increase, in vise (12.8/*-18.1/*) Percentage counts were- 
never very large, reaching the highest in Z\ brevier ps (female with 
young), where these cells numbered 3D.7 per cent, of the total 
leucocytes. Degenerating cells (cf. Burnett) were common, while in 
others the nucleus tended to become \acuolated (cf. Ethlich (6), 
and one cell of T . i ndpecula seemed to Le clearly dividing. The 
chromatin of the nuclei in many showed very distinctly. 

Transitional forms , between the niononuclenis and the poly¬ 
morphs, were observed in four coses, and in size corresponded most 
nearly with the polymorphs, but in no case did they amount to 
3 per cent, of the total leucocytes. 

Polymorphonuclear cells were uuiucious, leaching as high as 76 
per cent of the total leucocytes in the female wombat In siae they 
approximated, on an average, to the eosinophils, being particular!) 
small in one s]>ct*ies of Echidna htsfrir , in which the cytoplasm 
stained very indistinctly In T. mlperula, on the othoi hand, 
they sliowed tine acidophil granulations (cf Schafer (11) p. 34). 

Eosinophil cells never gave a high percentage count, falling 
particularly low' in echidna, in which, neither in the young nor 
adult form, did they reach 1 per cent, of the total leucocytes. They 
seemed to average slightly larger than the polymorphs, though tins 
was not an absolute rule The granules of Borne w*ere very scattered, 
while in others they were very fine, resembling the finely grunular 
polymorphs of B4>me forms. In the young platypus they were only 
distinguishable writh Gietnsa’s stain. Erhhcli (6), p. 179, notes 
among the a-typical forms of white corpuscles which may be present, 
dwarf forms of tho eosinophil variety, and I found that these 
were also very common in many marsupials. Macrophages were 
also present in the form of large basophil mononuclear cells, con¬ 
taining partially disintegrated corpuscles of various types. 
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Summary. 

fitd Corpuicleu .—Mins Clay-Pole (12) note* the decrease in lise of 
ved cell* in p&BSing from generalised to specialised types, and asso¬ 
ciates this with an increased haemoglobin capacity. I have found 
the same fact borne out by my observations, as well as a correspond¬ 
ing increase in the iu*tuul number of red cells, which, by increasing 
the total surface of the red cells, augments tlie area over which 
oxygen may be absorbed. There was a tendency towards larger size- 
in young forms, which was, however, hardly apparent in mar¬ 
supials. Spindle cells, when present, tended to lie polychromatic or 
basophil in reaction, ami were only found in auv number in am¬ 
phibia ami reptiles 

Leucocyte* —(n) Lymphocyte*, as a general rule, seem to be 
Aiore numeiouH in young foinis. The size was also greater in the 
young, and increased in passing through the various groups, being 
lnigcst in marsupials. Ibis large size in the young is evidently a 
level sum to the primitive l\pc. 

(h) Ma*t cell* seemed to lie more charm (eristic of the lower groups* 
as they we're observed only once in marsupials, though they were 
numerous in reptiles. 

(c) Mononuclear* were more numerous in young animals, 
aud tho only form of white corpuscle found in the t&dpole was 
nearest this type—primitive, according to Uruner. Tho average 
number of these cells became much loss in monotremes and marsu¬ 
pials In amphibia there were three distinct classes, according to- 
the sizes, a giant type being well marked in the young. In reptiles 
only two claMCH were apparent, and the average size in the adults 
was leas than in amphibia; while in birds they were smaller again, 
but still of two kinds. Monotremes resembled reptiles; but in 
marsupials we find one size with no marked difference between the 
young and adult. 

(d) Polymorphonuclear* in amphibia were not easy to distin¬ 
guish from mononuclears by staining,, And w r ere alio few in num¬ 
ber; both facts being mole clearly marked in the young. In 
reptiles also they were not clearly differentiated, and were only 
distinct in one bird. In monotremes, and still more in marsupials, 
they were numerous and apparent, except in the case of the adult 
female Petaurv* hrcvicep j, which was suckling its young when 
the smear was taken. Perhaps this fact may account for the- 
extraordinary decrease in polymorphs, and rise in number of 
mononuclears in this particular specimen. 
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The above difference* in reaction to stain raises tho question 
as to whether the polymoiphs of mammalia are strictly to be 
tomp&ied with those of loner forms—a fact denied by Gruner as 
I have stated 

(t) hoiinopfnh were few in amphibia and frequently contained 
large round gianules They were also poorly marked in reptiles 
though in Chtl lonqicoUxM there were distinctly two kinds of 
granules some cells containing large spmdlo structures comp&i 
able to those of birds and about halt ah numerous as the ordinal v 
foiin containing round granules Ksinophil nils wue much 
more numerous in birds and showed two km Is ot granules in m&nv 
forms T1 k\ were U w in nunil ei in monotremes and ncvei 
exceeded H per cent of tla total number cf lemocytcs m inarsu 
pials 

Platelet* were only nppaicnt in miunmnlH 

Conclusion 

I lie n is a general decrease Hi him and tin lease in numbet of 
ted cells in ascending through the vauous vert chi ate groups 

There is a toi responding decrease in numlier but increase in 
size of tlie lymphocytes The mononutleais remain fanly constant 
in size but decicahc in numbers iho reptilian relationship ot 
tlie monotremes is suggested by the similarity of tho mononucleur 
corpuscles in the two groups The polymorphs also increase in per 
ccntage counts as we rise in the scale of vertebrates The eosino 
pints aie only really numerous in birds and tho higher reptiles 
(eg ( hel longuolhs) where there are also two kind* of granules 
—a round and a ciystalloid variety— possibly pointing to an 
avian relationship The atmcnce of those cells as well as that 
of must tells in the hhh points to then King a specialised nature 
There is a slight dec rease in the si/e of the eosinophils in passing 
through the various groups but it remains fairly constant The 
variations in reaction to staining of different classes of cells in the 
various groups raises the question as to the homology of the 
several types of leucocyte in vertebrate animals 

EXPLANATION OF MGUREb 

Figs 1 6 —Porcupine Tish Drawn with camera lucida 1 Mono 
nuclear cell stained with Giemsa 2 and 3 Red Coi 
punch's stained with Giemsa 4 and 6, Lymphocytes, 
stained with Jenner 6 Polymorphonucleate cell, 
stained with Giemsa 
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Fig*. 7-12.—Young Ilyin Aurta, attained with (lieima. 7, l>egene- 
rating form, 8, (a and b). Mononuclear. 9, (a and b). 
Cell* with irregular nuclei. 10, (u and b), Polvmoi- 
phonurleate cell 11. (u and b). Eosinophil cells 
12, (a, b and c), Basophil veils. 

Fign 13 and 14—Adult Ilyin Attrrn, stainsl with (iiemnu 13, 
Mast cell 14, Lvmphocytc dividing 

Figs. 15-17 — hymnedynantrn donttth*. 13, Spindle cell, stained 
with (viemsn Hi, Kosmopliil cell, stained with Jen iter 
17. Eosinophil cell, stained with tiiemsu 

Figs. 18-21 —Tthqun *r///rWr*. 18, a-f, Stages in apparent dis¬ 

tortion of red corpuscles; g, normal red corpuscle, 
h-o, Spindle cells. 19, a-c. Eosinophil cells, stained 
with (l’icniHa. 20, Basophil red cells, staiYied with 

(tumunh. 21, Vacuolated mnnoiuit lear cells, stained 
with Jennei and (iieinsu 

Figs 22 und 23 — Trnchydatauni* ruyovt*, stained with (lieimu 

22, Polychromatic red cell dividing and normal red cell. 

23, Mast cell. 

Figs. 24-28 — Trachydotauru* ruyoHu* % stuined with Jeimer 24. 

Lymphocytes 23, Hasophil and poluhiomatic reds 
26, Mononuclear 27, Poly morplm nucleate 28, (a and 
b), Eosinophils. 

Figs. 29-33 —(jrnmitojdiora harbatn 29, (a), Pohchi oinutic, (b) 
munuil led cells, stained with (iicmsa 30. Spindle 
cell 31, Lymphocytes, stained with (Jiemsa 32, (a 
and b), Mononuclears, stained with Jointer 33. (a and 
b), Eosinophils, stained with Jennei 

Fig. 34*—Spoonbill, stained with (iiciiisn (?) n. b, t. Basophil led 
cells, showing chromatin i^tmclei A nmmal red cell 

Figs 33 and 36—11ns, HtaiuodiJtttfr CHenmu 33. Lymphocyte 
36, (a and b), Etartnophils. 

Fig. 37.— Grattina pica fa (young Mudlark) Polymoiphonuelear, 
stained with Jenner. 

Figs. 38 and 39.— Echidna In*tnr Polymorphonuclears, stained 
with (tiemsa 

Figs. 40-42 .—Trtchojtvrus stained with (lieima 40. 

Eosinohlast. 41, Macrophage, with platelet-like bodies 
42, Vacuolated mononuclear. 

Fig. 43 — Phatcolmy* u'ombat. Finely granular eosmopbil 

Fig 44.— Ornithorhynchu$ ana! <//««. Macrophages, stained with 
Jenner 
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Art. XIII. — Phosphate Fertilisers . 

By BRENDA SUTHERLAND, B.8r. 

[Bead 9th September, 1916] 

The most important artificial manures used in Australia are- 
those supplying phosphor us Potassium and nitrogen applications 
are of occasional value onlj, hut even small quantities of super¬ 
phosphate may double or treble the yield Experiments have shown 
superphosphate to be more effective than oither bone dust or basic 
slag, but it remains to he seen if superphosphate is the best obtain¬ 
able fertiliser It, of course, precipitates as nounal calcium phos¬ 
phate in the picBence of soil lime, and always tends to sour the 
soil. A neutral fertiliser in which this precipitation did not occur 
might be less deleterious and more effective, because more readily 
available 

Metaphosphates and pyrophosphates were the most obvious com¬ 
pounds to try, as the results obtuined from them by previous 
inveHtigators seemed indecisive Eggertz and Nilson (Bied. Cent,, 
1893) gives potassium metaphosphate as being two per cent leas 
effective than potassium dihydrogen phosphate Nilson (Bied 
(Jeut , 1894) gives potassium metuphosphatc and potassium ortho¬ 
phosphate as equally effective, and M&rcker (Bied. Cent., 189B) 
records that potassium metaphosphate gave good results with barley 
The original papers were not available, but, judging from the 
abstracts, the uuthois do not state'Uffeich polymer of potassium 
metaphosphate was used There are six polymers kuown, and 
among them trimetaphosphate (which is difficult to obtain and there¬ 
fore not likely to have been used), is sharply marked off by the 
solubility of all its salts So while all the other metaphosphates 
would, by double decomposition with the calcium carbonate of the 
soil, produce insoluble calcium salts, calcium trimetaphosphato 
would remain in solution, and so be immediately available. 

Field experiments were therefore run, in which sodium ortho¬ 
phosphate, sodium pyrophosphate, and sodium trimetaphosphate 
were compared with one another, and with ordinary superphos¬ 
phate. For the management of the plots I have to thank Mr. 
Whelan, Field Officer, and Mr. Adcock, Principal of the Ruther- 
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flen Viticultural College. They were arranged in four sets, planted 
respectively with early and late wheat, and early and late oats. 
Each set contained nine plots, of which four were check plota, not 
fertilised at all, and the remaining five were dressed with different 
phosphates, as shown in the accompanying table. The application 
was in each case such that the phosphorus pentoxido applied would 
be equal to a dressing of good superphosphate at UK) pounds to the 
acre. The fertiliser was sowed with the seed, extept in one case, in 
which it was applied as a top dressing in the spring 

The area of each plot was 106 links by 5 links, and of this three 
links at either end was discarded on harvesting, bo that the aiea 
*>n which results were based was 100 links by fi links (= l-200tli acie). 
The results are given as total produce per acre, cut when npe 
enough for grain. Tho increase by manuring is reckoned as the 
difference between plot considered and adjacont chock plot. (In the 
case of superphosphate take the average of the check plots on either 
'tide.) 


Collect Bcllpw 

Federation Wheat Wheat HroanOatu Algerian Oata 

(early ripening) (later ripening) <»er} earl r ripen I (later ripening) 



lb. lb. lb 

Nil - - - 412 • - 726 

Metaphosphate 576-106-081 
(applied with 
seed) 

Metaphosphate 459 - 53-778 

(top dressed 
m Spring) 

Nil - - - 400 - - 712 

Pyrophosphate* 548 - X37 - 803 

(applied with 
seed) 

Orthophosphate 000 - 167 - HA2 

(applied with 
seed) 

Nil - - - 4t3 - - 712 

Superphosphate 631 - 154 - 946 

(applied with 
seed) 


111. 

lb. 

lb 

lb 

m 


- 575 - 


- 676 

. 

250 

- 1075 - 

500 

- 875 

- 300 

00 

- 068 - 

37 

- 700 

- 186 


- 025 - 


- 676 

. 

01 

- 800 - 

176 

- 800 

- 285 

150 

- M25 - 

260 

- 787 

- 262 


- 676 - 


- 625 

. 

228 

- 812 - 

212 

- 802 

• 202 


- 085 - - 075 - 


- 518 
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The foui main pointi to he noted in the tabulated figures are:— 

(1) Metaphosphate gives in all cases a better crop than superphos¬ 
phate, but with some plots the difference is negligible. 

(2) Pyrophosphate is* iu every case less satisfactory than super¬ 
phosphate. 

(3) Metaphosphate applied as a top dressing in spring does very 
little good. Apparently the value lies in the initial start to the 
very young plant 

(4) In the case of hi nun oats, which grow rapidly, the advantage 
of using metaphosphate is very marked This suggests-that further 
experiments might he tried to find its value with rapidly growing* 
crops, vegetables, etc. 

We unfortunately lost the opportunity of determining yield of 
grain as distinct from total produce. The plants were damaged by 
a tornado to an extent which made threshing impossible. This 
point, and the question as to whether composition and quality of the 
grain is ultered by the use of metaphosphate, are still unapproaohed. 

In conclusion I desire to express my thanks to Dr. Heber Green 
iu whose department I worked, for continued advice and assistance. 
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Art* XIV .—On the Generic Position of 41 Aetcivlcpis omoto, 
vat\ australis" McCoy: with Description of a New 
Vainety. 

By FREDERICK CHAPMAN, A.LS, Jkc. 

(Palaeontologist to the National Museum, Melltourne.) 

(With Plates XX and XXI). 

, Head October 14th, 1015] 

Introductory Note. 

The holotype of the above species and another specimen, practi¬ 
cally a surface impression, were the only known examples when McCoy 
published hiu description in 1876. 1 Since then W. H Ferguson, of 
the Ceulogieul Surrey of Victoria, discovered a cranial shield at 
the same locality, Buchan, in (iippsland This latter specimen 
I showed to Mr 1). M. S. Watson during his visit to Melbourne with 
the British Assignation last year, and he concurred with me in the 
viett tlmt the tish shotted coccostean affinities. Comparison has also 
lieeii made ttith muifee good examples in the National Museum of 
the Canadian sjieties of Phlgclarnatpn c, the genus to ttluch I refer 
this Devonian tish. 

Original Ihecriptton .—The following is McCoy's description of 
the holotype. 41 Plates of bod\ covered with close stellated tuber- 
culations; tubercles rounded, sul>cqual, smooth, each with about 
12 short radiating ridges uearly equally spaced round its base, 
irregularly placed, averaging less than their diameter apart, rarely 
arranged more closely in lines, and rarely anastomosing into short 
vermicular ridges Average number of tubercles, 0 in .1 lines 
Iiitorntucs l >et a ecu tlw tubercles, grnnulo-punctate. Thickness of 
plates about 2 lines." 

Neither the piescmc oi disposition of sutures and sensory canals 
tteic mentioned by McCoy. altbougli trac‘es of the latter are well 
inaikcd in the holotvpc And accompanying specimen The feature 
of the stellate tubercular ornament of the dermal armour seems 
alone to have been relied upon for determinative purposes This 
form of ornament of tlie dermal shield is, however, found both in 
the A*trrolepirfar and the Coccotfeidae i hence the discovery of a 
mitre jHirfect specimen from Buchan showing the coccostean 

1 fruS. Pal. Victoria, 4 m> It , pi IP, pi viif, •**, 7, 7a, 7 b [Ktftiro rtmutd), 
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arrangement of the elements of the cranidial shield necessitates the 
removal of this interesting Australian Devonian type of fish to the 
latter family. 

Generic and Specific Relationships. —The Australian specimens 
agree with PMyctaenaspis (Traquair, 1890) rather than with Cocco - 
steus 9 in the more orate form of the cranial shield, and in the fusion 
of the separate elements with the exception of the ethmoidal. Traquair 
has shown 1 that the notch in the external angle of the cranial shield 
in Phlyctaenaspis was occupied by a siAall plate, winch lie terms 
the angular, and which is a brent in Coccosteus; the remains of this 
plate are seen on the left side of the Buchan specimen of the 
variety confcrtitubcrculata, here described x 

The Victorian specimens agree more closely with the Canadian 
species Phlyctaenaspis acndica, Whiteavcs sp., than with the 
English, P angliea , Traquuir, in having the tuherculatinn somewhat 
reghlarly arranged in concentric lines parallel to the margin of the 
plates 

Additional Description of Phlyctaenaspis austral%s t McCoy sp . 

The figuied specimen (loc fit , ph XXXV , fig 7) of McCoy shows 
definite sensory canals, and under a lens the sutures can lie partly 
deciphered. Tlie latter present some difficulty as tliey me closely 
fused The disposition of there lines shows that the specimen con¬ 
sists of nearly two-thirds of tin* ciunial shield in the anterior 
portion, the fracture of tin 4 posterior margin representing tho 
Anterior border of the left external occipital, the posterior of the 
ceutml plates, and a pait of the anterior of the median occipital; 
the fractured margin then cuts longitudinally tlnough the right 
marginal, along the sensoiy canal, emerging alioiit the middle of 
the plate (see ph XX , fig. 3). The Hiitthcs and seusory cauals arj 
disposed, so for as tliey me visible, exactly as in Phlyctaenaspis . 

Measurements —The actual width of the holotype of Phlyctae¬ 
naspis australis is 55 mm , and the greatest length, 35 5 mm. Tlie 
cranial shield, when complete, would approximately measure 53.25 
mm in length. 

Description of Phlyctaenaspis australis, rrrr. confertituberculata , 

nov 

In this variety the tuberculate ornament is very dense, and tho 
tubercles smayci and more prominent. Tliey are, moreover, 

1 Ann. Hag. Nil UUt, «er. vl, voL xlir., UM, p. 90S, soodcuA 




Aatei'olepi* ornata, var. atoetixdis 


213 


Arranged in a sub-parallel manner along the outer margins of the 
ahield. and in places along the sutures of the inner area, this 
resulting in a particularly striking And ornate appearance 

The specimens consist of the larger part of the cranial shield, only 
the anterior portion, comprising the orbitul plates and parts of the 
marginal plates, being wanting. The sutures, where visible, are 
much the same in form and direction as in Phlyrtatnaspis acadtca , 
Whitoaves sp.,l with the exception that the sensory canals tiavers- 
ing the external occipital plate from its outei postenor angles 
•extend farther into the craniul shield l»efnro meeting with that 
•coming down from the marginals. 

The tuberculatum in Z\ acadtca , whilst showing the same micio- 
scopic characters, is much less dense than 111 either the Australian 
species or variety. 

Measurements .—The type of P. australis, var confertitubcr- 
r ulata, has a total length of 51).25 mm. Us approximate width, 
measured front the traces of the marginal plates, is about 69 mm. 
The width inside the marginal plates is 47 mm. 


Distribution of Phli/ctaenaspis. 

In hie paper descriptive of Phlyctaenaspis, Dr. Traquair recoids* 
two species of tho genus, vis — 

P acadtca , Wliiteuves bp , from the Lower Devonian of Canada, 
And P. anglica , Traquair, from the C'ornstones (Lower Old Red Sand¬ 
stone) of Herefordshire. 

Dr A. S. Woodwind leeords* an undetermined species of Phlyc - 
taenaspts (recorded as Coccosteu s by Altli) from the Lower Devonian 
of Russian Poland. 

To this we now add P , australis, McCoy, and the variety confcrtt- 
tnbtrculata , nov., from the Middle Devonian of Buchan, Gippsland, 
Victoria. 

From the above data we may infer that this genus made its 
appearance 111 the Australian region at a later stage of the Devonian 
than in Canada and England 


1 CowMMti acodicu*. Canadian Naturalist (ns), \ol. x , 1881. 04. woodcut White* v«a. 

Tram. K. Sop Canada, voL vl., aect h , p U, woodcut, Ag 6, pi lx PhlipianoipiM iomUm, 
WbJUav'ca ap.,Trmqualr. OaoL Mag , ioL rll., 180U, p 66, pi HI, flgi l, t Idam, Annala Hag Nat. 
Ulat, «ar. \l, toI. xlv n 1804, p. 300 and woodcut 
t 090 1. Mag., sol rlL, 1890, p. 60. 

3 Cat Vom. Fishes, Brit. Muo, pt. II., 1801, p 609. 



Frederick Chapman : 


2M 


Structure and Condition of the Rock in which Phlyrtaenaspis 
australis was embedded. 

The holotype described by McCoy, and the accompanying speci¬ 
men, was found in a pale chocolate-coloured, tine-grained mud¬ 
stone. The only other organic remain* to be aeeu in theee hand 
specimen* are fragments and impression* of the common Middle- 
Deronian Spirifer , S . yassensis (**S, laevtcostata % McCoy, non 
Valenciennes). 

The variety, confcrtitubereulatu, occurs on a weathered surface 
of hard, nearly black bituminous limestone full of the remains of 
Spirifer yassensis; a low power shows the matrix to contain numbers 
of small ostrucoda, probably belonging to the genus Primitia, 

Ostracoda seem to have formed part of the food supply of these- 
early palaeozoic fishes, and it is interesting to notice in this respect 
that the rock in which the National Museum specimens of Phlyc- 
taenaspis ncadica are found, literally swarms with several genera 
of ostracoda, including IKlocdenelta and ILeperditia. 

Phlyctaenaspn sas evidently more at home in the muddy Devonian 
sea with its accompanying orustaceau and brachiopod life than in 
the clearer waters where the coral fauna existed. 


EXPLANATION OF PLATES. 

Plats XX 

Fig 1 .—Phlyctaenaspis australis, McCoy sp Holotyjie of "Aster- 
olepis ornata, var. australis,” McCoy Middle Devo¬ 
nian. Buchan, Gippsl&nd, Victoria. Cir. nat. size. 

Fig 2.— Phlyctnena*pt* australis, McCoy sp Specimen showing a 
natural impression of the tuberculated plates of the 
crauial shield. Middle Devonian. Buchan, Gippsland 
Cir. nat. size. 

Fig 3.—Diagram of plates of cranial shield of Phlyctaeuaspi* 
anyhea, Traquair; with outline of holotype of P . 
australis (shaded) to show relative area. 

Fig. 4 .—Phlyetaenaspis australis , McCoy, war. eonferUtuhereulata r 
var. nov. An almost complete cranial sliield Middle- 
Devonian. Buchan, Gippsland. Cir. nat. size. 
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Platk XX T 

Fig. 5 —Restored diagram rustic outline of sutures and sensory 
canals in PhlyctaenaMpi* an*trah* % vor. conftriitubtr- 
eulata, based on the described specimen. 

Fig. 6.— Phlyrtuenanpi* aradtra, Whitcuven sp. Cranial shield; for 
comparison with Australian examples. Lower Devonian 
Campbell town, Canada Specimen in the National 
Museum coll. Cir nat size 
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Art. XV.— Contributions to the Flora of Austiulia , No. IBS. 

BT 

ALFRED J. EWART, D.Sc, Ph.D 

(Government Botanist of Victoria and Professor of Botany and 
Plant Physiology in the University of Melbourne). 

(With Plate XXII). 

[Read October 14th, 1916]. 

Anakanthuh albub, L. “Tumble Weed or White Amaranth.” 

(Amarantaceae) 

Ballaiat, Victoria, H. B Williamson, 1915. 

A new locality for this naturalized alien, which has hitherto not 
l»en plentiful in this State 

Andkopouon EfUANTHoinKft, K. v. M. (Uramineae). 

This gi uss, a native of Queensland and New South Wales, was 
recorded in the Victorian Naturalist, Vol XXIV , page 12, 1907, 
from Victoria on the basis of apecimena from Shcppaiton, December, 
1900. Theee were from the Herlmnum of Mr. C Walter. Mr. E. 
Peecrtt informs me that he grew the grass in his garden at Shep- 
parton during the years 1900-1904, and forwarded many specimens 
-of it to Mr C Walter, who apparently in his locality record omitted 
the word <f Cultivated.” As the grass seems to have died out Bince 
at Shepparton, its name cannot even be retained on the list of 
naturalised aliens for the State 

Abtuiuia vulgaris, L. 11 Mugwort." (Compositae). 

Near Williamstown, J. J. Palmer, March, 1915. 

A native of Europe, previously only recorded from Coode Island, 
Victoria. 


Caladbnia Oairnbiana, F. v. M. (Orchidaoeae). 

Lowden, Preston River, West Australia, Max Koch, September, 
1910. 

1 No SI In Proo. Roy Boo. Victoria, \oL ijtvIL (n.s.), p, S97,1014. 
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The figure here given is a drawing of the original specimen which 
Tate detenbed in the lians and Pioc it the Roy Si ot South 
Australia IX (1887) 60 ns a new bpccita under the nmnt Cola 
dtnxa cardiochtla allowing the natural tolcurt The 'interim 
perianth lobes are possibly a trifle hr a hr than the tyfe C Cairn 
siana but the plant can hardly be distin^uibhcd even as a variety 
In the Index Kewenain Suppl primiini C enrduthila is given um 
a synonym to C Camnuana (PI XXII) The curious specimen 
shown oil Piute XXII whh t Mill 1 l\ Mr ( Fien h at Ring 
wood Oct 191 t It baa an impel feet lower flower which ih inale 
and has only two pciianth paits anti ru r and postern i and a 
simple column with n ttrminul pun of anther lobes The labelium 
is entirely absent 

OmiiANiHUS oysoi hyli us Bentham Dense haved Chili in thus 

(T> gam iceue) 

Cheltenham T W \u<Iun 7/9/1915 
A native ot South \tuea and is a garden escape 


Grajakguh oxvaccniha \j Common Hawtli u (Rosaceae) 

Berwick to Narro Wairen T W Hildas Oet lici 19i4 
ThiB common hedge plunt a native of Fure]i is new sprouting 
in the above district but apparently it has net act established itwlf 
sufficiently to be considered naturalised 


Cubcuta kaokmosa, Mait Scented Dodder (( onvoli ulacetw) 

Sale Victoria Mr T Bnttlebank Apnl 1914 
This paiasite a native of Brazil has now made its appearance 
in the bale Distnct and may possibly occur in ether localities but 
has been confused with ordinary Dodder It can be recognized by 
the long stalks of the flowers and by having a sweet scent especially 
noticeable at night time At present it is hardly sufficiently 
established to be considered naturalized 


Bohium vioiiAOKU* L Patersons Curse oi Purple Bugloss 

(Boiagmaceae) 

Cobram, Victoria, Rupert R Chomley, Oct, 1916 
A specimen with white flowers 
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Ehioobloa purotata, Hainilt. (Gramioeae). 

Near Eeliuca, per T. Purvet, 14/11 /1914. 

Huron von Mueller gives oue specie*, E. polystachya, as Victorian. 
In the Herbarium there was only one specimen from a Victorian 
locality, from Herbarium 0 Walter, which proved to be wrongly 
named. Baron von Mueller, in his first Census of Australian Plants, 
-and Beuthum, in his Flora Australicnsis, give two Australian 
species, Eriocliloa punctata and E. iinnulnta, the latter differing hi 
sise. hairiness, and in its rather 11101*0 pointed spikelets. It is 
possible that both E. punctata and E. unnul&tu may lie varieties of 
E. polystachya. 

Frrbsia rbkkacta, Klatt (Irideae), 

East Cumbeiwell and Canteibiin, C Flench, jnr., 1915. 

The plant is spreading ah a garden cm.ape along the railway at 
East Camberwell And Canterbui\. The Hprend of this handsome 
decorative plant is to lie welcomed in the localities mentioned. It 
has no injurious properties, und may in yeais to cniue become 
•definitely naturalised here and in other localities 

Olkaria, exul, liindl. (Cmnpositae) 

Recorded from the Victoriun Alps, in Viet. Naturalist, Vol. 27, 
1910, page 113, should be Olearta Fronti /, F v M 

Lrpidium oxytkiciiuw, Sprague L. papillosum, F. v. M. 

(Cruciferae). 

Sprague (Kew Bulletin No 3, p 123, 1915) mines this name as 
<lenotiug a plant having a different ilnthing of hairs and u 
triangular ninuH instead of a Ntiaight-Hjiled sinus at the apex of the 
sihcule. In the original description of L tnipiUoanw (Linuaea, Vol 
XXV., 370, 1852), the sinus in given merely as being narrow 
In the Crystal Brook specimen the sinus varies from itraight-sidml 
to triangular, and the same is shown on many others. 

Mueller attached too much importance to the 14 papillose hairs,” 
Oldfield’s Murchison River specimen, which was examined bv 
Bentham, has the slender linear subulate hairs of “ L . oxytrirkum "; 
other specimens show hairs of intermediate character, and in the 
variety infermediutn described by Reader, the plant has a tendency 
to a perennial habit, and the papillose hairs are very small or 
reduced to mere points. Hence too much importance should not be 
attached to a character derived from hairs. 
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Tomandba, Labill (1804), Xbhous, R Bi (1810) (Lihnoeae) 

In Beuthain s Hoi a Austiahousis Vol MI p 94 the name of 
tins Genus occurs os Xuotcs Banks TIiih must lie an enoi as no 
publication by Banks on Xciotes can be f mnd Ihe fhst iise of the 
term Xeiotes for a genus of plants is made 1>\ Roheit Brown in 
Piodiomua 1810 but the genus had been previously deacubed b\ 
La Billardiere in PI Nov Hull I p 92 1804 undci the name 
Lemandia with full deacuptions and admuabh plates »1 ceitaiu 
species Tlie Index kewensis and Bciitham m his lima Vus 
tialiensis adopt Xerctes but Fnglci a Pflaun.ii lamilicn mil 
Hntten in Bot Cooks Vo> cmiectlv adopt 1 miindru 
The Genus as given in Mucllct s Census of Viihtiulinu Plants must 
therefore be alteied as follows — 

1 onandra Tiabtll hi PI Nov Holl Vol I, p 92 1804 (Ki hoiks 

K Bi 1810) 

L Binksn (It Hi Pi d 263 1810) t) 

L dui a (F v M mi fians Vi t Inst 42 1814) S \ \ 

\ S W 

L lingitolm T alnll PI \ v H 11 12 t 119 1804 S 4 

1 \ N S \\ Q \\ \ 

L iigula Labill PI N< v Hill 91 t 120 1804 \\ \ 

I Diummondn (F vM in Be nth II 4ust \ 11 99 1878) 

W A 

L Suidtii (F \ M in 1 ragin \ III 206 1874) \\ \ 

L odora (Fndl in Lthm PI Picisa II p 90 1846) W A 
L multifloia J Butt m Bot (ook s Vov 99 1909 (Xeiotes 
Blow nit F v M ) S A V Is S W Q W \ 

L Oidn (F v M hi l lagin XI 21 1878) W 4 
L h iioi ih (F v M See Gen Uep 16 1864) SI 4 

NSW Q 

L Eudhthcri (I v M in Fragni Vol \I1I p 209 18741 
W A 

L sencea (Endl in Lehin PI Pieiss Vol II 51 1846) W A 

L purpuiea (F ndl in Lelun PI Pieiss II 49 1846) W \ 

L Preissu (Fndl m Lehm PI Pieiss 11 50 1846) W A 
L effusa (Lindl in Witch ThictExped II 101 1838) W 4 
SA V NSW Q 

L micrantha (Endl in Lebm PI Pieiss II 49 1846) W A 
SA,V NSW 
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L filiformiB J Butt in Bot (ooks Voj 45 *1405 (Xerote* 
Thunbeign I"vM) S4 \ NSW Q 
L cuespitosa (Benth in M Aust \ol VII p 104 1878) 
W A 

L pauufloia (It Bi in Find p 261 1810) W A 
L flex i foil a (It Bi in Pied p 260 1810) NSW 

L glauta (R Bi in Prod p 260 1810) W \ S A V 
NSW Q 

L elongata (Benth in II Aust VII 106 1876) S A ^ 

N 8 W Q 

L rupestns (Endl in Lehm PI Pmss II 50 1846) WA 
L colluift (R Br in Prod 260 1810) W A 
L suaveohns (h udl in Lehm PI Punts II 50 1846) WA 

L tnihinatn (I mil in I dun PI Pit ms II 51 1846) V* A 

L Hpiti t a (I n 11 in 1a Inn PI PieiM II 51 1846) W A 
L junttft (l vM in Iran* \ ut I rut 115 1855) SA V 
L ltuuctphala (R Br in Prod 260 1810) \\ \ S \ V 
N S W Q 

L hastihs (R Bi Piod 261 1810) W \ 

In addition t von Mutller under Xerote* lmluded in hi* Centum 
three HpoLies wlnth were included under ( hamaercroa and 4can 
thotarpui » hv B< ntham in hi* 1 lora Austialicnsm Vol VII This 
two Genera are distinguished from Toman/fra ( \rtotrt ) by the 
heimaplin dite fl wtrs single 1< ng bt>k and small stigma hut 
cannot be aati*fnctc rilv distinguished genericallv fiom each othu 
As Icanthoiarpu is tin older name the three species should read 
as follow* — 

Alan iHocAKPi 8 lehm PI Preis* 11,274 1847 (Chamuexeros 

Ben tli 1878) 

A Pieissn Ltlnn in PI Preirn II 274 1847 (Xerotes 

eehinata A ( unn ) W A 

A beria(hndl in Lehm PI Puma 11 p 49 1846) W V 
A fimbnatuB (I vM in hragm VIII p 211 1874) W A 

Marttwia probostidca Glox (Pedahneae) 

Nairamme NS Wales per J Hairis Iul> 1915 
This plant is a native of North America sometime* grown in 
gardens and stated to U growing wild on a sheep nin at Narra 
mine Its large hooked fruits catch the hoofs of sheep cattle or 
horses, or flx themselves in the hairs or fleeces I he incurved pointa 
of the fruit may even in time bore into the flesh if not removed 
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Meskmuryanthicjilm laxum, Haw. “ Loose-flowered Pig’s-feoe.” 

(Ficoldeae). 

Cheltenham, l R. Tovey, September. 1915. 

Tina hardy evergreen trailer, a native of South Africa, may be 
domed o* an exotic not yet sufficiently established to be considered 
naturalised. 

Myagrum pkhfoliatum, L. 11 Musk Weed. 1 ’ (Cruciferae). 

Dimboola, St. Kloy D’Altou, 15/10/15. 

This weed, whose presence in wlteat crops seriously interferes with 
harvesting, and whiih wns recently proclaimed for the whole State, 
is rapidly overrunning the Shire of Dimboola. 

Pinos ins ion is, Doug. “ Monterey Pine." (Comfeme). 

Cheltenham and Mentone Districts, J. It Tovey, September, 1915. 

New h»calities for this tree. It having previously been recorded 
from the Beacon sflcld and Emerald Districts, as evidently establish¬ 
ing itself as a naturalized alien. 

Poi.ypodiuj* pustulatum, G. Forst (Filioes). 

Tidal Creek, Wilson's P r onion to n . A. J. Ewait, 28/12/1913 

Recorded in the Viet. Nat , Vof XXV , p 147, 1909, as Poh - 
podium Billardien, Willd. 

Poly podium purtutatum, (1. For*t (Filicea). 

Upper Tidal Creek, Wilson’s Promontory, F. G A Barnard, 
December. 1914 

Recorded in the Viet. Nat., Vol. XXXI., p 162 (1915), provision 
ally as Polypodium scandens, Forst. 

Polypodium BiLLAUOiKKr, R. Br. ( Kilices). 

Dougldioy Island, Wilson's Promontory, J W. Audas, December, 
1912. 

Recoided in the Viet. Nat., Vol XXIX , p 177 (1913), as Poly- 
podium pustulatum. G. Forst. 

The synonymy of these two ferns has beeu extiemeh confused. 
P. pustulatuin has thinner fronds and narrower leaf segments P 
Rillardieri has more coriaceous fronds and broader leaf lobes Both 
may have entire or compound fronds In Buron von Mueller's 
Census P pustulatum and P. scandens are given The former is. 
however, a synonym to P. Billardieri, and P scandens is a synonym 
to the true P. pustulatum In the National Park (Wilson'i Promon¬ 
tory) records, the Census ^as followed, and lienee the above correc¬ 
tion is necessary. 
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Alfred J. Ewart: Flow, of Austndia. 


Sbxboio Bihhurub, Bond, and F. v. M. “ Stiff Seneoio ” 
(Oompomtae}. 

Gannaw&rra, near Koondrook, Victoria, H. B. Williamson (1915). 

This species appears to lie rather rare, it being represented in the 
National Herbarium previously only from Uo localities, namel}, 
Murray River, Victoria, F. v. Mueller, and Darling River, N.8 
Wales, Dallachy. 

Sisymbrium Irio, L. “ London Hooket,'" (Crucifer.!*). 

Near Anderson Street Bridge, Melbourne, W H. A Baker, 
11/10/15. 

This introduced weed is u native of South Europe to the Caucasus, 
and grows in a few localities in Great Biit&in, where it was piol>- 
ably introduced from Europe. Tin; name is dei ived from the fait 
that it sprang up in great abundance on the iuiiih uftei the great 
fire of London. 

Triyolium pilulakk, Boisn. “ Syrian Trefoil ” (Leguminowie) 

Gunbower, Victoiiu, ?! W Cuitis, Octolior, 1914 

A native of Asia Minor and Kyiia An exotic not yet Mifticientl\ 
established to l>e considered natuiali/ed It is too himy to 1** of 
>nuch use as a pasture plant 

Xavthorrvioka hahtilih, R. Br. 14 Spear Gnuw Tiee 1 * (Liliat'ese) 

In Mueller’s Second Systematic Census of Austialiaii Plants, tins 
species is given from Victmia Theie is a HjKtmicn in the National 
Herbarium given as from New Soutli Wales, near tlie Vietoiian 
lioider, but as tlieie wuie no Kpecimens from any Aictori.m locality 
some doulit existed as to its being u native of Victona. Specimens 
have, however, been leceived from Croajiugolong (Oct., 1915), which 
belong to this species, and have the usual palei -yellow coloured 
resin, instead of the daiker and reddish lesin of A’, australis The 
lesiu of the grass tree yields as much us 20-30, or even more, per 
cent, of picric acid when treated with liitiic acid, and seems likely 
to prove an important source of high explosives The resin of 
A\ hastilti, though less valuable as a vurnisli than that of A', am- 
trails , yields more picric acid, and hence it is of miportame to 
find the plant growing in Victoria. Many otlier cases are known of 
typical N.S. Wales plants, which extend into Victoria down the 
East coast, where the neighbourhood of the sea mokes the conditions 
more equable for plants of warmci regions. 

DESCRIPTION OF PL±TE XXII. 

Cnladenia Cairnsiaua, F.v.M Plant with abnormal flower, and 
figure in natural colours. 
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Ari XVI, — Additional Notes on Austuditfs Dai win Gloss 

My E J DUNN, bGS 

[With Plate XX111 1 
(Read Noveiubei 11th 1915) 

biuee m> notes dated 4/7/ and publmhtd in ltccoids (1 the 
<xtologitnl Suivt> of Aiotona, \ ol 111 Pait 1 wue penned 
fuithei examples of Austiahtes havt tome to It md that dtm md 
attention an allot ding valuable evidence ot the mannti in which thc\ 
weie formed \mong those dealt with uie piobabh the smillcst 
iet desuibed, then linpoitance howevei is not to le measmed 
by then si a. foi the senes us lllustiated ‘iffoids useful data n it 
Intheito obtained Appaicntl} thev show the piogicssive stej s b\ 
which the oi lginal diop ot fluid glass lietumc moulded int tin 
HjmmttiKul aiistiahte ihe ac%eial examples show lndmluulH 
^nested at diffetent stages ot the pioccss The gl iss ot which the' 
•consist having lnxome llgid in some cases ut un caih st igc ni tin i 
cases at Intel stages In tlnee examples thex uie detained ind 
appeal to have leached tlie suiiace ot the until wink still n i 
semi plastic condition 

flic smallei figuies in the lllustintion uie natui d si a T1k Iuijlu 
tigmes aie tlie same objects magnified two chamcteis 

1 Jg 1 shows an euil> stage the diop of glass has assume 1 a 
discoulal toim theie is a shoit luu in the untie ot the uppu mu 
lace and the outei edge ot tlie uni in turned slighth up Jleit 
must have been a stag* preceding this in which the molicn glass w is 
diop like In tig 1 tlie tlun slant line is the unh uidicutn n of i 
coie It seems as though a iotai\ impulse li id bun impaitid to 
the di op of molten glass and that tlie small lx>d> tin < ugh h ss «t 
htat became ngid at this stage, and fell to the suifice ot the uutl 
1 lg 2 shows an advance on 1 lg 1 toi u small conical pit his 
funned in tlie centre of tlie uppei suit act hut theit is still n \ 
actual con pi esc lit This example max liftve lotated longei while 
still in a molten oi plattic condition than was the c ihc with 1 u l 
Tlie tint has become moie defined also 

1 lg J shows an advance on I lg 2 and a sm ill imi ap]< ih in 
the centie wheie only u pit existed in tig 2 J his txumplt ma\ 
liave lotated still more than was the c ise with 1 lg 2 befoie tin glass 
Jxxnmo i igid 
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Fig. 4 shows still further development; the core became enlarged,, 
nml the rim became more strongly developed before the* gtius \odt 
its viscosity. 

Fig 5. This example has been broken across, but enough re¬ 
mains to show the core much enlarged, and the rim to have become- 
mucli more like that of normal aurtrnlit&a, while the proportions of 
tlw rim to the core approximate more nearly to these found m 
nonmil australites. There is one feature, however, in this example* 
winch differentiates it from the usual forms, and, that is its thick¬ 
ness, which is only 1£ millimetre, and quite out of proportion to its 
dituuetei (13 millimetres) as compared with normal types. Although 
so thin that the glass is uearly transparent, there are the usual 
rudely spiral ridges on tlw underside. Comparison of the above 
forms with normal types of australites leaves no doubt as to both 
being formed in the same way, though in the case of those now 
dealt with conditions seem to have prevailed which, caused some 
modification in their forms, for they are exceptionally thin as com¬ 
pared with their diameter. All the nttove examples evidently 
reached the surface in a rigid condition, though in different stages 
of development Possibly this may have resulted from the varying 
distances above the surface at which their careers*began. Rapid 
rotation would be necessary to produce such forms tiefore rigidity 
*et in 

Fig 6 shows a deformed example It was apparently in an early 
stage of development (l)etween Figs. 1 and 2) when it readied the 
surface in a semi-plastic condition, with the result that impmt 
with the soil or some hard object caused an interference with its 
symmetrical form, and distorted it as shown in the plate. 

Fig. 7 show's a symmetrical ovoid form, with a centre or core less 
regular It belongs to one of the aberrant types Mich as occur in 
the larger australites It is quite symmetrical at its periphery, and 
evidently has not had its shape interfered with by impact with 
another body, but may have resulted from rotary action. 

Fig 8 is remarkable as licing cup-shaped, and is the only example* 
the writer has seeu approaching this form. In its present state 
the enp has been flattened. This also appeals to be an example 
that reached tlie surface while still in n semi-plastic condition, with 
the result that it collapsed on its side when it came in contact with 
the ground. 

Fig. 9 is the smallest of Hie series, weighing only .2044 gram. 
It is deformed like Fig 6 and apparently reached the earth in ais 
early stage of formation and while still semi-plastic. 
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10 ia ap example ut Pefe'a T«ui r cigar-shaped, aud consist¬ 
ing of fwy scoriae so us graypuwico with a smooth akin on the sur¬ 
face, biit no friable at to readily crush between the Anger oml 
thumb* 

Pig. 11 is a dwpb-hell shaped Pete's Tear similar to Pig. 10 m 
material* These examples of Pole's Tears are for comparison with 
some of the bran of agstraltta*. They are of volcanic origin, lieing 
found on the flimka of Kilauea, Sandwich Islands, and were pre¬ 
sented to me by Professor Moore, of the State College Pennsylvania, 
U.8.A. 

Figures 1 to 0 suggest that the small austialites may owe their 
form to rotary Actios. There is no process m remains of such u 
process around the periphery as would favour the theoi\ of their 
forming |4rt of a bobble, and here 1 may sav that the theory tlmt 
jiustralites were the lower portions of bubbles was suggested hy the 
Imllow sphere % iuchev across in the MeUsHU'ne National Museum, 
aud by either hoUow examples. . Further, on making sections across 
button-shaped example*, tlie lieokeu edges marked r in tin* photo¬ 
graphic illustrations iu Bulletin No. 27 of the Geological Kurve\ of 
Victoria and tlte structure appeared to confirm this view. The 
lirokeu edges wt r may, liowcver, have been occidental 

Tit* Sow structure as shown in the photogiaphk plates in tl*> 
above Bulletin seem difficult to explain if austrslitcs were foinicd 
by rotary action, and tlse relation of the rim to tine core seems a 
-difficulty, for the BuUetiti illustrations above lefeiied to appear 
*o indicate that the centre or core was first formed, aud tlicn t he 
rim, while the examples of small australitcs here dealt with appear 
hi imply the reverse, or that these bodies at the lieginning were 
■disc-like, and all riru, and that a portion of the centre of the disc 
was absorbed to farm tlie core, and that tins core iiicieascd in si/e 
at t^e expense of the rim by continued rotary movement until the 
glass became rigid. The formation of hollow spheres bv u rotary 
process ales present* difficulties, and the presence of jwrfeetly 
•piker teal bubble* no common in the core* of australites is also diffi¬ 
cult to understand if the core was rapidly rotated while yet in u 
viscous condition. 

If these ■Walt’ Sbjfetfs* were moulded by rotary movement a, the 
rotation must hare been about an axis at right angles to tlie plane 
•of tlie disc, and if so then the more abnormal types such as ovoidal, 
elongated and dhuktobeU forms must also have resulted from rotation 
about the shorter axe* of these bodies, and iu planes corresponding 
to the plane of the disc. 
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Ptufessoi 4 Grant, 1 Dr. Summers,* Professor SKeatfe,* ami other* 
have suggested that the forms of australites are due to rotary action, 
and these small examples certainly appear to favour this view. 

Dili win and the Her. W. B. Clarke were the first to suggest tliat 
the forms of uiiHtralitcs were due to rotary 'movement. 

It is for the physicist now to demonstrate by actual experiment 
whether molten glass by rotation would form'such bodies, and also- 
whether tlte flow structure so well shown in sections of austrulitea. 
could lie produced hy rotary action alone. 

Experiments might result in detenu iuing* 1 k> vT long such small 
bodies would remain plastic in the atmosphere, and in this way the- 
height above the surface lit which they commenced their career 
could lie determined, also the speed of the revolutions necessary t<s 
produce these forms from molten glass before it lost its original 
vimn*it\ and became rigid 

Should Midi experiments prove that australites owe their form to 
rotiirj movement, and that they are not the blebs of bubbles, then 
the problem id their distribution remains still to be solved, And in 
tliih connection it may be mentioned that in the auriferous alluvial 
gold working at Stony (’reek, Grampians, Victoria an j ittivgiilnr 
fragment of ol*idian 2 inches long and | inch broad, finely pitted on 
the mu face and showing flow' stiuctiire. was found in the wasli-dnt 
associated wuth examples of australites. It is somewhat water worn 
and appears to have Inin long in the gravel A chip has quite* 
rwently l>een detached which shows its vitreous nature The speci¬ 
men lielongft to Mr Ferguson, an officer of the Geological Survey, 
am] it is in the Geological Survey Museums, MHbourne. The same 
means that transput ted this fragment from its volcanic source could 
have also transported the australites found with it. 

In the groove between the core and the rim Of some australites 
there is a white substance that under the lens appears to he ftilica. 
Dr. Du Tmt, of the South African Geological Survey, drew my 
attention to fine lines that radiate from the centre of the underside 
of some of the button-shaped australites. This feature occurs on 
several examples. 

List of Looalitlee of Australites shew* on plate. 

Fig. 1. Mt William Goldfield, Grampians, Victoria. 

,, 2. do. do. do. do. 

.. fl. do. do. do do. 

I Pror. Ray Hoc Victoria, vot xxl, part I) , p. 4IX 

? Australian AwooimUon for the Adwtcamant of -kwnot, \ol. all , lldboumi, ISIS, 

J l*rov Koj Hoc. Victoria, rol. x\\U., part ll, f p. 90S. 



I* rot, R S Viotina 101(1 Plate XXIII 



Small Australites and Pele s Tears 

In&et natural iz*. Otter figure ma^n fied 1 1ml teib 
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Fig 


4. 

5 . 

6 . 

7 

8 
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10 . 

11 . 


Mt. WiHuun Goldfield, Grampians, Viotoiia. 

do. do. do. do. 

in auriferous load 30 it. below surface, Rokewood, Vic, 
Mt. William Goldfield, Grampians, Victoria. 

Lintons, near Ballarat, Victoria (on surface). 

Mt. William Goldfield, Grampians, Victoria. 

Pole'll Tear, Kilauea (volcano), Sandwich Islands, 
do. do. do. do. 


Darwin Gitas (Tasmania). 

On comparing thin glass with fulgurites from Griqualand, West 
South Africa, there appears to be more than a cursory resemblance. 
The high percentage of silica, 89.813, according to Ernest Ludwig, 
separates it from volcanic glasses, hut not from fulgurites, which 
in Koine cases have a still higher percentage of silica. The peculiar 
ropy structure and the highly glased channels traversing this glass 
greatly resemble some forms of fulgurites such as the tubes that 
result where lightning traverses sand. Professor Gregory's sugges¬ 
tion m relation to the glassy australitcs owing their origin to 
lightning may be quite applicable to the Darwin glass. Mr. Loftu* 
Hills, M.Hc . in the Tasmanian Geological Survey Record, No. 3, has 
given a very complete account of the occurrence of this glass, which 
ho considers to lie of meteontic origin. 1 


1 Darftin Ulaaa. M«ofofk-al hunt/ H oonl. Now TudmU, lOJfi. 
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Art. XVII.-il^(M on it New AtSOcia from Victoria Rover, 
North rw Territory. 

Bt & J. DUWN, P.0 8. 

» 

[With Plata. XXIV. and XXV.]. 

<Bt»d ffovetaker llih, m«)* 

In the letter pert of May, 1913, on a Tiait to Blunder Bay, about 
10 Rftki up the Victoria Hirer from it* mouth, and in a gully oalled 
Geuty Gum. Gully (Let. 16° 14' ft, Long. 139* 39' E.), about 1} 
mile* from the anchorage 1 found an acacia ledtarl&eble for ita 
beentjiful foliage. The ateme, of which three or four grow out of a 
woody knob, ate rotted, lee* than one inch thick at their haae, and 
grew hi a height of 13 of 14 feet. They are quite white The 
phyllodes, commonly known aa lea Tee, hang vei tically on the stem, 
are leathery, atrongly reined, lobe-shaped and of dire green colour, 
with a bloom on tlient that given them a silvery sheen in the sun* 
shine. At the top of each shoot tliere la a spray 13 to 18 inches 
long, of light yellow acacia blossom, The floweis are spherical, large 
and sparsely arranged. They appear in May. and the seed pods 
mature in June, and are probably dry in the month of July 

At the base of the stein, the phyllodes attain to 17 indies oi mote 
iu length, and they gradually become smaller as they ascend the 
item. It is a superb foliage plant, aud ranks among the most beau¬ 
tiful of all tlie aiaciaa. 

The first plant obsetved was found glowing in poor untidy noil, 
on the side of a small watercourse; but their proper habitat is on 
the quartzite ridges that i ise to a tieight of about 150 feet above sea 
level, I mile 8. from the anchorage. Here these plants grow without 
soil in intsusely hard hate quaitsite rock, as shown in the photo¬ 
graph, the mots penetrating the cracks and fissures of the rock. 
Very few aeed pods form, only one or two were noticed on any of 
the sprays, and on some there was not a single pod 

The photograph of the plaul and the writer was taken by Mr. 
B J. Winters, Geologist, of the Northern Territory Geological 
Survey, and kindly presented to me 

On my return to Melbourne, dried specimens of the phyllodes, 
flowers and pods were submitted to Mr. Maiden, FLS.. Govern- 
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New Acacia 

VntoiiR Kivu Nuthein TVrnt >rj 




In !{<« Yet iw 1>16 Plate XXV 



17 INCHES 


Phyllode (leaf) of New Acacia 

Vittona Kivu N ithuin teirtoi; 
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nient Botanist, Sydney, who has detei mined it as a new variety, 
-and has furnished the following botanical description :— 

■ Stem mealy. 

Pfayllodes to be separately described. 

FI oners f Floner-headi in two’s. 

Calyx long and narrow, united irregulai ly about half wa t >, more 
or less, distinct central nerve, thickened at the top, with hair ieiu.li* 
ing more than half way up the petals. 

Petals, also unrrdfe, united about two-thirds up, distinct cential 
nerve; thickening at the apex, with hairs, R-merous. very trans¬ 
parent. 

Bracts,' lung and narrow, with capitate head of hairs, 6-inerou* " 



[Paoft tot. (WxTionutu, M (NJi.>,,Fr.. 1L, Wt]. 
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BT 

ALFRED J. EWART, D.Sc. 

(tioTtnmint Botwiit and P ro f eat or of Botaay and Plant 
Physiology in Melbourne University), 

IKI) 

PERCY J. 8HARMAN. 

(With Plato* XXVI., XXVII. and XXVI11) 

[Bead Utk November, 1816]. 

Acacia Beauvbudiaxa, ii. *p. 

Pliyllodia rigid, erect, lung linear, flattened, falcate, slightly nar¬ 
rowed toward* bane and apex, not ao long aa in A. coriacea, reaching 
aouie 10 mi long and 1.6 mm. wide, thickly coriaceoua, with 
nuinerouH tine longitudinal nerven, finely perceptible with naked 
eye. Peduncle* in pair*, each (waring globular head* .eery, alightly 
cylindrical. Flower*, 6 inerou*. Calyx tubular, alightly pubeacent 
lobe* Petals rather longer, divided about the middle, but quite 
glabrous. Pod not seen. 

By Benthaui's claasiflcation, thi* Acacia is very closely related to 
A. coriacea, from which it ia separated by having much ahorter 
phyllodea, and in tlte very marked difference of ita corolla, which ie 
quite glahrou* in A. Beauverdiana, and very pubeacent in A. 
coriacea (rule Mueller’s Iconography of Australian Acacias). 

Ita calyx and corolla are somewhat similar to A. aciphylla,. and 
it may possibly be an inte r fttiftiate link lietween this species and A. 
coriacea. 

Locality. —Cow-cowing, W. Australia. Max. Koch, 1004, No, 
1080. 

Named in honour of Gustave Beauverd, Conservator of Herbarium 
Bniasier, Geneva, Switserland. 


1 . .No. a In Um non tan* et tfc« SoriM* 1 * frootwHn**. 
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Clattoxia PiutfOLlid'A, Don. “ PerWintc Qlaytoula!” (Portulaoaae). 

Haulkamaugh, near Sheppaitou, W. H. Calliater, October. 1915; 
Smythesdale, Mabel White, October, 1915. 

It is a native of North America, naturalised m a weed in Europe,, 
and now apparently in process of establishing itself as a naturalised 
alien in Victoria. It has no poisonous or injurious properties, and 
in pasture it will do no harm, as it is eaten by stmk, and lias also 
heeii used as a salad vegetable or spinach. In cultivated laud or in 
gardens it,would lie troublesome, owing to its rapid pnwera of seed¬ 
ing. The plant can hai dly lie regarded as definitely natui alined aw 
yet, and may not be permanently established in the Slieppnrtuii 
locality, as it was found by a fanner growing near a boot sorapor 
at his kitchen door, appai ently from seeds picked np on the. lrnota 
alien walking through the fields, but no other plants,could he found 
glowing in the open fields. They might, however, have died down 
ultei seeding, ami ma\ reappear later on. 

Hohskia ootLtkA, Benth, var kihiata, Sweet.* Cape Tulip. 

(I rideae). 

Thin poisonous weed, a native of S. Afiica. lias in the past H> 
\euis spread at Curisbiook, until it uow covers about 500 acres, a 
few Helds containing more of it than of any other plant. The bnlbila 
pioduced above and below ground make the plant very haid to sup¬ 
press when once established. Thorough cultivation and leafy crop* 
gradually suppieas it. Where the giound is not broken fm|tlcnt 
cutting is ueceasaiy _ If dug out and the ground left bare, it soon 
leappcms in guatci abundance than lief ore, owing to the small 
bulbils and seeds left behind in the soil. 

OurHOfARFOs purpuhambxs, Bentb. Purple Orthooarpus. (Scro- 

phulariaoeae). 

Karo*, J. (i. Saundsrson, November, 1916, 

This plaut, n native of California, is injurious in pastures on 
account of its roots being parasitic on the roots of grasses. It is a 
freely seeding annual, introduced with fodder imported from N. 
America, hut not sufficiently established to be considered naturalised. 
It is not poisonous, but suddenly appeared it» many localities In 1915, 

Specie* of Pteroatylle. 

Much confusion has existed in the determination of many of the 
species ftf this greup. 



441 ;4tfaiA torn* ?. 

Three specie* that me* eleaetj related are:— 

1. P. renrfwte, R.ftr. 

1 P» jm (4b w » HlBri 

3. P. praeeatt litadl. ' 

U BenthMo grouped. the tret two he she group » P- **d*ca, *uf« 
pp. 350. Flora &Mt.—" Im Snihi'a P. nrohifca tbe (ketrt ere 
considerably Infir, and the4abeUuar taper* toward* the end; bat 
without the king point ef P. reflex* . . . TMbr long and abort 

pointed tabeUe, and large and smaller flowers, however, pass so 
much into one another, that I have been unable to sort the specimens 
into distinct varieties/’ 

lit In bis " Australian Geehida,” Fitageraid figures P. striatfl 
as n new species; but it ie undoubtedly synoutwoua with P. praeoox, 
Usd.-^.y., compare the plate with that of Bisperi* alata. La bill. 
PI. Nor. Boll., ii., 59, t. 910. It agrees albo with specimens in 
MplK Herb., collected by MtUigan, Flinders le., and by Baron 
won Mueller at Wilson's Proinontoiy 

III There exists 8 laiger form of P piaecox, which Benthsm 
has placed in P reflex a —•<§., Hampden, W.A,, W. Clark*. Baron 
tod Mueller sometime* classed it aa P. reflexa , but nftm also as P 
piaecox One specially fine examplo of this type we hare figured 
It was collected in 1006 at Encounter Bay, Spilth Austi alia, by Miss 
Huasay, and is noted in the Herbarium by the Baron as tiie true 
P. praeoox. 

IV As there evidently existed a larger form of P. praecot, and 
wince Benthaln had grouped this in P reflexa. Prof. Kwait came 
to the conclusion Hint tbe true type of P. praeoox must essentially 
be placed in the one group of P reflexa, and acting upon this elassi* 
fioation be renamed P. piaecox as P. reflexa. Tar. intermedia. 

V But when 0. H Sargent discovered and named P. constricts 
it? eras evidently related to this group of P praecox Oddly Enough 
Benthanl had erideutly taken an orchid, identically similar to Sar¬ 
gent’s as one of his type, P. reflexa*- t.y.. No. 0, Oreennugh flat. 
Oh. Gray. If Bentham’x classification be correct, then Sargent'a P 
eonstricta oould only be a^rariety. 

VI. After a very exhaustive exanuuation of the specimens in 
ike Mel b ourne Herbarium, in which the flower* were subjected to a 
thorough micmacopic examination, we hare come to the following 
-conclusions:— , ^ 

1. The column and it* appendages, an<} tile appendage on the 
hKxIhut 4b not serve u m constant and sure guide in this group of 
eNtida 
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9. That mlutioD is evidently taking place in these related 
groups, ittd -that so many stages in the scale are represented that 
it is diiBeatt to'limit the peeaUerities, 'and to say that one type can 
be definitely separated from another. 

3. That the arrangement of the vegetative leaves, the labella, and 
the characters of the petals and sepals in the galea and the claw are- 
the surest guide to a dear distinction. 

Acting on tkeee conclusion*, we have arrived at the following 
classification, which to ua appears satisfactory. 

(l.) That taking the speciea we have mentioned, there u one group 
having the two lateral pet alt of the galea long and pointed. 

(ii.) And another group, having the two lateral pet alt of the 
galea broader and more rounded at the ends. 

• Thus— 

Group (a) includes P. refleta and V. revoluta. 

Group (b) includes P. praecor , a larger form of P. praecox, men¬ 
tioned above, and for which we have suggested the name P praecox, 
var. robust ft. and P. constricts. 

Group A .—Petals nnd sepals of galea elongated, anil ending in fine 
points, even when flower small. 

1. P. re/Uxo, R Br., brand Inbelluin, terminating in a fins 

point, e.g., PI. Preiss, 2203, Bentliani's type. 

Localities — 

Vietoiia — 

Grampians. 

Upper Murray, C. French, Junr. 

Bacchus Marsh, C. Ffencli, Junr. 

Upper Avoea, A. Purtlio, Mar, 1823. 

Port Fairy, Rev. W, Whan, 1889. 

Lower Yarns, G. Coghill, April, 1883. 

Yarra, April, 1867. 

Tftrangower. 

Ntw South tyalce— 

Quildong, N<* 442, W. Baiteilcn. 

Near Sydney, Fitigerald. 

Near *cone, N,s.w., Miss H Caiter, 1883. 
South AoM> aha — 

Near Mount Lofty, A. Tepfier, 1883. 

2. P. revoluta, K. Br n long narrow^ strap like labeilum, 

Looalitiso— 

Victoria* 

• 4 

Grampian". 

Whits Bills, Bendigo, A. Haggard, 1880. 
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'Wtitenk Pork 

Snowy tUver, John Ountmp, 1669. 
ljfwr Nbill, Mallee, 0. Walter,' June, 1892. 
Block Ranges, near Grampians, 0. Walter, 
1891 

JSftw South Wales — 

New England, CL Stuart. 

Bine Mountains, HL Daintree. 

Quetuta/ni — 

Sooth Queensland, Hartmann, 1875. 

6’i oup U. —Petal* and aepaU of galea short, the petals ending iq blunt 
or rounded ends. 

1. I\ protean, Lind I (P. striata, Fits), (P. reflex a, tar. inter¬ 

media, Eweit), flower small, broad labellmn 
localities — 

Victoria — 

Flinders Establishments, July, 1847. 
Dnnllenong Ranges, C French, Benr 
Mentone. May, June, July, 1907, J It. Tovey 
Brighton, July, 1882, C. French, Seur, 
Portland, July, 1906, S. Johnson 
Queenscliff, 1908, (1. Coghill. 

DimbooU, July, 1897, 0. Walter 
Cheltenham, April, 1809. 

Kewell, July, 1908, C. French, Junr 
Albacutya, September, 1887, C. French, Senr 
Wilson’s Promontory, F. Mueller. 

Moyston, 1883 1). Sullivan. 

County Follett, August, 190C, F. M Reader 
South Australia — 

Kangaroo Island, July, 1882, U. 8. Rogers 
Tatuum ia — 

Milligan. 

Poit Arthur, August, 1892, Itev. S. Buftou 

2. J*. prueeox (Lind.), var. robusta (Ewart), P. icflexa. (K. Bi ). 

The wli&e habit of tliis plant is similar to that of 
P. prsecox, but is larger and stouter, «.g., Encounter 
Bay, S.A., 1898, Miu Hussey. 

Localities — 

Victoria — 

Loddon, MoKibbin, 1862. 

Diinboola, F. M, Reader, July, 1887. 
Wedderburu, Fr. Colvin, May, 1880. 

Little River, Fullagar. 
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South Australia — 

Encounter Bay, Miss Hussey, 1896, 

Mount Lofty Range. 

IK#*l*ru Australia— 

Vassey Hirer, Oldtteld. 

Hampden, W. Clarke, 

Tasmania-^ 

Cordon Hirer, Miu Wnrburtou, 1896. 

8. Pconstrictn. —0. H. Sargent. 

Localities — 

Western Australia — 

1. Cut Hill, York, No. 472, O. H. Sargent, 

July, 1907. 

2. Oowoowing, No. 1073, M. Kook, 1904. 

3. Oreenough Flat, Ch. Gray, No. 9. 

P praeoox, 

P. revoluta. P. reflex*. P. pr*ec**x. mr. robuata. P. conitrirta. 



common ancestor 


Till* diagram suggest* a Tory inters ting phylogenetic change. 

Group i-tiw long pointed petals and sepals in the galea, hut the t*o 
specie* luto which it divides have hroad .md strap-like labella indicated by the 
single and double lines respectively. 

Group 0—Has character Id ic short, broad petals in the galea; and the two 
main species into which it is divided have brood and strap-like labolla rc- 
speotively. 

It isqiute possible in the evolution of the group that there could thus be 
divergence of external features of the flower, and likewise that both types of 
labella should be represented in the subsequent divergences 

P. Tovbyara, n. sp. 

Leaves alternate, under 1 inch long, ovate or broadly oblong 
•Scape 1 flowered Petals and sepals of galea short and broad. 
Labellum much longer thnu column, broad at the bate, and slightly 
tapering towards anterior eud. Slightly but very distinctly bifid. 
Appendage hairs very pronounced. 

Ideality. —Vic., Mentoue. J f R, Tovey, 19(17, 1908, 1909, 1910, 
1911, 1912, 1913, 1914, 1915. Mentone, A. Tadgell. July, 1909. 



*86 

This orchid Was first discovered 'by Mr. "Tony at Mfatone, its 
June, 1907, and was frewfttfOpM* bath P, fNMm dad P. conoinna. 

Its chief distinguishing "feature* wets that the vsgetativa him 
were arranged alternately’ along the sttcn aala i P. prasctut, whHe 
the labeUum was slightly UM j but not nearly so pronounced aa in 
P. concinna. In eraifii nation of aeverat fredi spscimena. the label- 
lum of P. Toveyana was found to be broadet and longer Ann 
either of the two before-mentioned. 

In some esses it was found that the nils was departed from. 
Occasionally some of the plants had the higher leatres alternately' 
arranged aa in P. praecox. and two or three basal ones at a radical 
rosette as in p. oonciosa. 

This latter feature suggested hybridisation, and the orohida aero 
exhibited in June, 1907, at the Field Naturalists’ Club meeting an 
such, However, it a ns suggested that Mi* Torey should keep the 
orchid under observation 

He has done so, end during the eight years that have elapsed 
since that date it has kept true to its original characteristics. But 
he has noted that when tlie plant is young, and first flowers, some 
of the leaves allow as a basal rosette; but that the stem quickly, 
elongates, and the leaves then take up the alternate arrangement, so 
that what was apparently a hybrid feature is thus shown to be only 
a question of the age of the plaat. 

Specimen* for the years 1907, 1909, 1913. 1914, 1915, era pre¬ 
served in the Melbourne Herbarium. 

This orchid flowers in June, and we aere able to visit the locality 
and see the orchid in its habitat, and obtain drawings from fresb 
specimens. 

' i 

Notes on other Orohids. 

l 

1. A very large specimen of P praecox, var. robusta, collected 
by Miea Bunbury, Geography Bay, W, Anat., suggests a very great 
similarity to P. truncate, Fite. It agrees in many respects Wfth 
that species, and especially so in a very striking feature— i.t , in. 
having a gland in the sinus of the column. 

1, Pm grtntdijtora, ft.Br., 4 most characteristic feature, apart 
from Its very distinct type of labsllutn, is the wing-like character of 
'the lateral sepals of tbe galea. Both are broadened out, and have 
a somewhat pinnate reining. This was noted by Mr. Torey. 

•1. P. grandifjora (R,Br.), yar. FreftfcMf (Mueller), Cpper Arose, 
•May, >696, Ate*. Pdrdis, is undoubtedly a typical form bf' P„ 
redexav 
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4. In his “ Australian Oichids,” Fitzgerald has greatly exagger¬ 
ated tire width of the mid-rib of the labellum of P. reflexg. 

5. l*. obfum % as determined by the Baron from the hills near 
Pt. Elliot, Miss Hussey, No 437, in 189H, in undoubtedly P. pedun¬ 
culate. No specimen of this orchid has therefore been recorded from 
the mainland of South Australia, vide Dr Kogers, in 11 South Aus¬ 
tralian Orchids/' 

Kmio usTunATVs (F. Mueller, M.S.) 

Stems erect, terete, sometimes divided, 1 to 3 ft. high. Lower 
sheathing scales closely imbricated, about 1 inch iu length. The 
upper ones longer—1£ ins., und looser All acute aud well sheath¬ 
ing the stem. 

The floral bracts acute. That below the lower spikelets } in. in 
length, while that below tho terminal spikelet only } in. in length. 

Spikelets in both sexes somewhat different. The male are more 
conical, with very imbricate, appraised glumes. Those of the female 
arc broader, with larger glumes, and not nearly so appraised. 

Glume* in every ease are obtuse . 

Spikelets iu both sexes few at the end of the stem, 1 to 3, sessile, 
or nearly so within tho bracts, or one within a lower bract on a long 
pedicel that may extend to almost same length as terminal spike. 
Spikelets oblong, conical, 1 in. long, of a dark brown, and very 
closely resembling tl** solitary terminal spikelet of Eetieiocolea 
monostarhya; but the chief differences are :— 

1. .Vo of spikelets on each stem 

3 Closeness of sheathing scab to spikelet 

3. IiCUgth of sheathing scale. 

4. No. of sheathing scales. 

6. K. iiBtufatus more flattened, and reddei spikelet. 

It also resembles iu appearance the spikelets of Lepiconia among 
the Cyperaoeae. 

Glumes ovate, obtuse, very numerous, rigid, and closely imbricate. 
The outer ones shorter and empty. Perianth in both sexes veVy 
flat, almut as long as the glumes, glabrous, or very hairy near the 
tips. 

The three outer segments of the perianth hairy near the tips, tho 
three inner ones quite glabrous and hyaline 

In the male flowers: Staumui 3. filaments free. Anthers of two 
distinct cells as seen in drawing. Attached to centre only. 

Female flowers; Ovary 8-celled, style 2, free and stigma tic, almost 
from the base. 



Tbit Roatio in no **7 rw^Mn any hitherto described; but 
adopting the classification M given in Bwtlnn’i W. It would mu 
'nnr to B. deformis, from which in general appearance and spUceltts * 
it ia vary dissimilar. 


EXPLANATION OF PLATES. 

* 

Plato XXVI. 

Acacia Beaurerdiana, and Reatio uatulatua. (Figa. 1-1L) (Figs. 
14-18 ) 

Fig. 1.—Branch of Acacia Beauvcrdiana (J natural ain>). 

Fig. 3.—Flower bud (magnified). 

Fig. 3.—Single flower (magnified). 

Fig. 4.—Portion of corolla (magnified). 

Fig. 5.— Processes from corolla (magnifieil). 

Fig. 0 —Portion of calyx (magnified). 

Fig. 7.—Haira from calyx (inaguified). 

Fig S.—Single bract from flower (magnified). 

Fig. 9.—Stamen (magnified). 

Fig. 10.—Compound pollen graina (magnified). 

Fig. 11.—Transverse section of edge of phyllode (magnified). 

Fig. 19 .—Rfitio mtulatvt .— 2 inflorescence ($ natural dre) 

Fig. 18.— & inflorescence (J natural aiae). 

Fig 14.—Abnormal <? iufloreacence (J natural aiae). 

Fig. 15.—Single male flower (magnified). 

Fig 16.—Piatil (magnified). 

Fig 17.- T.S. two-celled ovary (magnified). 

Fig. 18 —Single stamen (magnified) 

Fig. 19.—Transverse section of auther. 

Plats XXVII. 

Pteroatylia revoluta, Pteroatylia refiexa, Pteroatylia praecox, P. 
prwaoox var, robust*. Pteroatylia conatricta. 

Fig. 1.—Flower of P. rdttnta (J natural aiae). 

Fig. 2.—Labellum of P. rJroluta (enlarged). 

Fig. 3.— Flower of P. refiexa (| natural aiae). 

Fig. 4.— Flower of P. reflex* (smaller variety), (} natural Amt). 
Fig. 6.-Amabellam of P. refiexa (enlarged). 

Fig. 6. —Labdhun of P. refiexa without tormina! point (enlarged). 
Fig. 7,<—Ptfcat of P. prpeoox, war. robqata (| natural aiae). 

Fig. 8.—Labellum of P. pracoox (enlarged). 
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.***• 9 . 1 —Flower of P praeoox natural aim). 

Tig. 10 .— Labeling! of P. praeoox (enlarged). 

F%. 11.—Plant of P. go not nets (j natural atm). 

Tig. 19.—LabaUum of P. ooaatricta (enlarged). 

Platk XXVIII 

Pteroatylia Toreyana. 

Fig. 1. —Plant and flower of P Toreyana (natuial aim). 
Fig. 3.—-LabeUuin (enlarged) 

Fig. 3.—Column (eulaiged) 

Fig. 4 —Claw (enlarged). 
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Aar. XI K.—Tei'tUological Notea; Port J. 

By A. D. HARDY, F.L.B. 

(Sonata Department, Melbourne). 

. (With Plate XXIX.). 

[Bead December 9tb, 1016J 

By ineana of this ami othei papeis to follow, it » intended to- 
place on record occurrences of iutereat to specialists in vegetable 
teratology which have come under my notice during the paat few 
years. The present paper includes references to seedlings ouly, leav¬ 
ing to future parts notes on heterotaxy and morphological devia¬ 
tions in foliage, etc , of oldei plants, particularly with regard to 
some of our indigenous Horn 

Abnormal Seedlings . 1 

Cotyledonary leavoa, regarded aa of diagnostic value by Ray 
at the end of the 17th century, but not uaed by him in the genesis 
of the natural system of classification, were placed in commission, 
as it sere, by Jussieu, in limiting the primary divisions of the 
angiosperms. Since then the cotyledons have been recognised with 
due regard for their importance in association with other characters, 
but occasionally—and in some cases frequently—polycotylous forms 
appeer among normal contemporaries of the same species of dicotyle¬ 
dons; and other aberrations are not uncommon—at least in culti¬ 
vated plants. 

The most frequent abuorniality noted by me was the polymeious 
whorl of cotyledons; the next, polyphylly (in the subsequent pro¬ 
duction of foliar leaves); the third in frequency was the cohesion 
of members of a cotyledonary whorl; the fourth was the bifurcation 
of the axis of the cotyledon; the fifth, fission or lobing of the cotyle¬ 
don ; and, last, stem abnormalities—bifurcation of the seedling axis, 
and hypoeptylous supplementary shoots, being rare within my 
experience. * 

The specimens have all been taken from cultivation, and, further, 
my inquiry, as far aa the seedlings are concerned, haa been apread 
over a field limited to three nurseries and a suburban gardeu and 
to one season only, excepting one species- Goproama lucida. 

1 In “A OmrtrlhuUon to our Kuo*lerfjr* of *8rt1(nn“ b* foanrt a wr*l|KrOf in- 

tormatfcm m to non ml plants, and a oouprubmlvt bffattotfnph) 
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Facilities were afforded me by the Conservator of Forests, Mr. 
H. Mackey; the Director of the Melbourne Botanic Gardens, Mr. J. 
Cronin; end Messrs. Brunning and Son, to examine tbe seedling 
beds in the respective nurseries* The State Forests Nursery, estab¬ 
lished principally for the sowing'and nursing of eucalypti, is at 
Broadford; the other plants were observed in my private garden at 
Kew. Nothing like an exhaustive search was made or attempted 
in the limited time available, and though many genera were noticed, 
tho quest was made with tbe study of seedlings of Eucalyptus os the 
main object in view. 

Pclycotyly ,—In some species there appears to be a tendency to 
polycotyly, tbe deviation from normal conditions ending there; in 
others this tendency seems to have strengthened into a habit without 
subsequent growth of the plant being affected, while in a third phase 
the impulso given is continued into successive foliar organs in their 
arrangement relative to the axis. In frames containing some thou¬ 
sands of Pittosporum nigrescent, I failed to find u single dicotvlous 
plant, although 3-merous And 4-nicrous forms were common, and 
5-merous seedlings were in the proportion of about 1-100. 

The species of which 1 exhibited specimens with increased number 
of cotyledons are as follows :— 


Cupreteut macrocarpa 

• 

S-, 4-, B-, and 7-tuerous forms, fre¬ 
quent ; 2-meroui forms not seen 

Cupretma ludica 1 


3-msrous, in proportion of about G:100 

Mucalyptu* MueUenana 


3-weroua, rare. 

„ retmi/cra 


8-merou«, ) :500. 

„ radiata - 


3-merous, about 1:100. 

,, Rtoidoni • 


a-iuerous, about 1:100. 

comuia - 


3-mtroufl, rare. 

DiUvyma cintraecent 


8-merous, 1.22. 

Liguelmm (chine nsti f) 


3-merous, 0:140 

8t*re*li* (»p ) 


3-merous, 1:20. 

■Pdfoiporam ttnutfoZium 


3-, and 5-merous. 

M floribnndum 


3-merous 3:80 

„ Bnchanianwn 


Only two oat of 17 in one lot were 
dlcotylous, fixe were 8-merously 
whoried, nine 4-merously and qne 
5-meronsly. 

n niyrteccns 


3- # i- uud 5-merous (seo above). 

#l Mn&nlatWH 


Many 3-merous whorls seen. 

Cytieus prdtferut 


8-merous* about 8:100. 

MandeviUe* (sp.) 


3-uerous, numerous. 

QMUsekic trUeeaUhot 


8-merous about 8:1000, 

OaiUsimen Itneeolatne 


A few, not counted. 


X Remit ot observation daring S tattoos of Mtdllnf* of tbs mbs trot* 
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With few exceptions the wlioili were dtaracterUed by radial syw 
metry nod din, taken with other characters auch m venation, points to 
the numerical increase originating in correeponding superfluity of 
leaf pnmordia in the young see I rathei than to early Boston of the 
growing ootyledon 

Folfpht/Uy —Occasionally the whorl of cotyledona Was found to 
be accompanied by a similarly moi eased whorl of foliar leave* and 
in a few instances increase was repeated at successive nodes 
Amongst 40 nnimal Linaria plants several had four whorla indud 
mg that of the cotyledons The undermentioned species yielded, 
forma with mciense of foliar leaves supervening on tricot}Ij 
Coproma Iwnda 
Bucalyptui dodocalyx 
B rtnntfrra 
F Rtufoni 
Linaria (Vp) 

Itguttrum chtnrnni 

Bifurcation of iris —This oceunence known to some nursery 
men as double heading has an economic value at timaa in that 
a shrub or tree ordinarily too tall for some situations produces two 
equal branches near the ground eaoh being strongei than a lateial 
branch * 

1 Lpicotylous forking of the stem was observed in Cytints 
proliferut This may have been caused b} early arrest of the normal 
•hoot and consequent production of what might be termed cetylnxil 
lary shoots referred to later in connection with EuceAypdtt cornvta 

2 Supercotylous forking of the stem axis whs seen in a specimen 
of Ttlta Americana the division Icing about three em above the 
level of the cotyledons 

Cohtnon of GotpUBont — J< it assumed that the pretence of n 
* midrib } m each half of an ever taped cotyledonary member, 
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Ohfrflwr wjUfr W f Mryi ta matton wad'* thickened petiole, indfeate 
dMMfldtiW # %wp jt*w by their inner nuyila* er^lwt Mmi 
III l«» ||m |o tba crowding of priiurdii) fwpiUa*. Ural the 
species, ta whk|i Mm forenemsd conditions were evident, 
may bt listed M hiring efferdad specimens:— 

Pittotporum tcnvifoUuit* 

P, forfbundum. 

Coprotma huida. 

Schinut moUe. 

StercuUa (hybtidaj). 

Raphqtnut ( Sp >).—In the ridiih there occurred I form with 
trilobed Heed tearee due tn each leaf consisting of a fused 
pair. 

1 hare not observed any but lateral cohesion of two members of 
polymerous whorls. Fusion of oppoaed niemheri by their banes, 
thus giving a perfoliate appearance, may hare existed among the 
many seedlings seen. This feature ia less conspicuous, ho*ever 
and if present was unnoticed The Sterculia had an asyninictnc. 
whorl composed of the two fused leaves and an aborted thiid 
Stertuha (hyhrtda (): Amongst 24. one with bifid leaf 
Pittonporum tenuifohum; One only with a bifid leaf. 

P. Buchan unnim One leaf of a ti impious whorl of cotyledons 
slightly bifid. 

JJfincHi Cm rata One eotrledon bifid slightly In another 
plant cue leaf bifid and the other unequally liifid. 
(Guppy found 25 out of 135 seedlings of Lepulum 
tatiwm with tripartite cotyledons ) 

Other Abnormalities .—The only instance seen where axillary 
growths occurred in a very young seedling was in the case of 
Baealj/ptut cornuta, in which buds were present in both cotylar 
and foliai axils The cotyledons were rertkillate, and the foliar 
leaves normal. 

1,inaria (purpurea/) cultivated at Kew showed a tendency to pio- 
duce supernumerary shoots of hypocotylous origin (about 5 |»r 
cent.). When the plants bad produced less than a fourth of their 
mature foliage, or oarliei, tlwy were found with a slioot developing 
near the ground, or sometiuios hypogeal, and producing 3-roerou-c 
whorls of foliar leaves. (Masters records a similar occurrence in 
J). vtdfferit, Anagalis arrrntit, Euphorbia pejin* and some 
umbelliferae.) 

Malposition of cotyledons occurred in Acacia ttricta, the pair, 
instead of retaining an opposite position, being forced round by the 
rigorously growing, humipbilous shoot until they were to one side 
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of th« axis, and almost laterally connote. This m notified in V of 
the 19 plant* examined. 

In tbe osao of Pittotyerwn tenuifvhvm, the arrangement of the 
flee cotyledon* before expansion waa noted. They -were curled up 
-within the need, like atrapa rolled with flat anrfaoea in contact, but, 
aa ahown in the drawing, there waa provision for radially symmetric 
growth after expanaion; tbe outer leave* being slightly ahortei than 
the inner, with petioles twitted obliquely in order to have the blades 
in mutual contact. Tbe members, after artificial withdrawal 
from the seed coat, separated with a knife and immersed iu watei, 
soon assumed an approach to the radial form. This observation 
makes leu tenable the fission theory of multiplication of linear 
cotyledonai y leaves, (flee Figs. 23 and 24 a, b.l 

The many instances of seedliug abnormalities given above, and a 
review of records by Avebury (Lubbock). Mueller, Masteis, Guppy, 
Duchartre, Bailey, Schrenk, etc. (their observations affecting culti¬ 
vated plants chiefly), lead* one to think that there is ground for 
further interesting inquiry among the seedlings of native plants 
in their habitats F. V. Mueller's 1 investigation, in 1882. of poly- 
cotyly in New Zealand species of the genus Ptruttonia, resulted in 
the surprisiug record of there being am on gut 23 species examined 
only four with diiotylous seedlings; aud, he wrote: "It may be 
fairly assumed that in the genua as a whole the pluricotyledonary 
embryo by far preponderates ” This fart adds interest to the data 
given for Pittosporum nigrescent mentioned above, and perhaps to 
observations on other species such as P teunufolium and P. 
undulatum 

EXPLANATION OF PLATE. 

Kgs. 1 to 5 —Ooprosma luoida. 

„ 8 aud 7 —Eucalyptus radiats. 

„ 8,9 and 10—E. Kisdoni. 

„ 11 and 12—Dillwynia cineiasoena. 

„ 13 and 14—Acacia strict*. 

„ 15 bo 18 —Pittosporum Buclnuiiauuid 

„ 19 —P. tenuifoliuni. 

„ IK) —P. Buchantanum. 

„ 21 and 22—Daueus caret*. 

„ 23 and 24—Kttosporam tenuifolium. 

„ 25 —Lilian* (purpurea Y). 

„ 26 —Eucalyptus cornuta. 

Note.—All figures aeiui-diagrateihatto 

l VE.Mw.fle.I.,p lit 
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Am. XX. —The Influence of Gaseous treasure on G^vlh. 

(Prhlimihart Communication). 

By ETHEL McLRNNAN, B8c. 

[Bead 9th December, 1915J. 

The British Association for the Advancement of Science gi anted 
the turn of £50 for the purpose of carrying out a research, 14 On 
the Influence of Varying Percentages of Oxygen, and of Vaiioua 
Atmospheric Pressures upon Geotropic and Heliotropic Instability 
and Curvature . 99 

This sum wai expended on apparatus ueceftsaty for the alwve 
research, which, for the most part had to be obtained from England, 
and some delay was expeiieneed owing to difficulties nrisiug fiom 
the war. In consequence work so far has been mainly of h pre¬ 
liminary character, but a description of the apparatus employed 
and a summary of the results obtained to date may be of a little 
interest. 

According to Pfeifer (Pfeifer's Physiology of Plants, Vol. II., p 
114):— 11 A mere rise of gaseous pressure, if sufficiently great, will 
produce a retardation juid ultimate cessation of growth.” 

He explains this by stating that a high gaseous pressure outside 
the plant will antagonise turgor. This could only be a temporary 
effect, since the protoplasm and the cell wall are permeable to oxygen 
and nitrogen in solution, so these gases will pass through until the 
partial pressure of the dissolved gases inside the cell produces an 
increased osmotic pressure corresponding to the increased gaseous 
pressure outside tho cell, thus producing a gaseous equilibrium 

Jaccard (Rev. Gen. d.Bot., 1893) states that growth in air at from 
3-6 atmospheres, is not retarded, and may even in some cases be 
accelerated. 

In order to test these results and those of other observers, I have 
been performing some experiments under more favourable con¬ 
ditions than was previously the case. It is important that the 
observations should be made under conditions where immediate 
responses can be observed in short intervals of time; this can only 
be done by the aid of the horisontal microscope watching the growth 
i of seedlings in a pressure chamber* 





11m stedliag the growth of wfrmfr, Wot to ba di rt to m fo ed V to p t> fM| 
to tlw roof of a prwwurt fftamta by to — ft * efcphMriMft*- Atom 
flrtt observations tWsMMng Wo* A»d to a p|aU4#o«HL %40Aam 
mwi viu w#t«d—namely, the expansion and ooAtcaotioa. ojihe cork 
undo varying p re H Mn gave appMWit growth no—'to to fhr 
aeedhugs nhub did u^t actually take place ft it better to ftr 
seedling to pUktto—« by nnu of metal iod§, toot exparim&to 
showed this wm not ejected by rorying got pressures 

Om rodteb woo oo ari onged that it could bo clOoriy aeon Iron 
the extei k>r through the glow end* of the chamber 

The oit was kept constant]} moiat by me*A* of a. Urging of fret 
rotton wdol A. gauge was attached which legistered the^preerare to* 
vhw h the seedling wo* subjected The chamber woo connected — a. 
hjgh preaauie pump and «o a pi eaaure of any doaired nlut could 
lie pr duced in it 

V hoi isoqtal itmuacope waa u*ed for the reading* It woe levelled 
ofti&fully and the tip of the root of the aeedhng* wok fronaoed on to 
a scale m the eyepiece of the microacope The divisions on the scale 
» 064 of a mm In ordet to be a* accurate a* possible the eye 
should be kept at the same level at each reading To ensure this a 
rod of certain length was placed in the saipe position and the 
observei e chin usted on it at each reading The initial position 
having been read the seedling is left foi one boar and then ite 
positun u ogam lead, this giree directly the amount of growth in 
fiaiti ns oi a min during that time 

Betoi* subjecting any seedling to pressure the rate of growth 
in an was fiist determined for this vanes according to the indi 
vidu il and having obtained its rate of growth m air a peesssie ef 
known amount was developed m the chamber and leadings were 
taken at intervals of an hour , 

The dfeot of the pressure does not manifest itself immediately on 
the giowtli at any rate such pressm es as 1 have experimented with 
so apparently the direct mechanical effect of increasing the gaseous- 
pressure upon turgor is pi actually negligible aa a factor which 
influences growth contrary to Pfefler a suggestion 
Generally in one day retardation became noticeable the amount 
of retardation being dependent on the pressttrp, broadly speaking, 
the highei the pressure the greater the retardation 
It stems that at such pressure* a* I babe experimented with, tMe 
retardation is not permanent, but the plank accommodate* itself 
to the pressure and-the rate of growth U gradually eatofed 
The temperature Waa noted throughout the experiments 
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jfcj(%mwe of ft tes flu * mtov on ftwrt 

Kof only 4te* 4 fhietflMion in the temperature rfni tbs rate of 
ytwH t, Wt 4lte tew seedling* appeal to haw inherently a higher 
fate of gnttth titan other* ^nthtloa the effect of raiaed gsseoua 
pteWrt it a relatively constant one irrespective of temperature or 
of iite inherent rate of growth of the seedling 
The seedling* used for all the experiment* hare 1 een Pusm arwnar 
(field 4>oa) and so far *r possible I hare chosen those of about equal 
age surf *iae 

Whether the letaidation caused br incitjuad gaseous pressuie is 
due W an increase in the partial pressuie rf tin dissolved oxygen 
oi not has still to bo detei mined 

Jonty* found that oxygen undei a piessme of fiun t 4 atiuo 
spheres (» the same density m in air undei a pressuie of from 
14 Id atmospheres) caused retaidation of growth 
Since howevei air under i 4 atmospliere* puwuie prodooea a 
similai tetardation this is not dut wholly to the lueitased oxygen 
pressure but is due in part at least to mcieased gaseous pieaauit 

8ummary of Reaulta 

I —Average rate of growth in nir - 276 mm per bout 


II — 4iUMPiiiRir Air + 16 lbs 



Ttn p lUt« of growth par t r 

1 n 

(a) Beginning h>( expenment 

16 

32 

End of 1st day 

16 

26 


retardation ■ 

07 in 1 diy 

(b) Beginning of expet unent 

14 

122 

End of 1st day 

16 

027 


retardation » 

0T» m L d ty 

III — Amosraskio 

Air + 30 lbs 



Tun Bata of nowtta ptr hr 



mn 

(a) Beginning of experiment 

13 6 

26 

End of lat day 

14 

128 


retardation - 

122 per hr 

(b) Beginning of experiment 

16 

448 

End Of lit day 

14 

62 


retardation » 12$ 
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JBthd McLetotouk: 

♦ 

IV.—Atmosthriuo Aik + 45 tat 



Tan* RaW of growth ps* ter. 

<a) Beginning *of experiment 

14.5 

.36 

End 6f let day 

16 

010 


A retardation 

- .361 

(b) Beginning of experiment 

30 

.67 

End of let day 

31 

.138 


A retardation 

- .648 

{o) Beginning of experiment 

17 

.704 

End of lit day 

18 5 - 

.13 


A retardation 

- *584 


Complete Set of Readings for One 8eedllng. 
Atmosphibic Pbessobk +10 LBS. 
fiddling xn Air 



Temp 

°C 

Thus i«m4 


mxu 

1 hours 1 growth 

<») - 

14 

9 26 

- 

0 




13.10 

- 

96 

.192 

<b) - 

14 

13.20 

. 

1 




1.40 

- 

1.6 

.226 


Atmospheric Pbxbsubb + 

16 LB8. 



Tuup 




1 bow* 1 growth 


•0 

Tims nod 


mm 

mm 

<*) ■ 

146 

1.40 


1 6 




2.40 


1.8 

.192 

<b) - 

146 

2.40 


1 8 




8.60 


32 

.192 

<c) - 

14 6 

3.66 


23 




4.56 


2.45 

16 

<d) - 

18+ 

• 5.30 


2 55 




9 


6.3 

097 



^Minimum temperature 



<e) 

16 

- 9.10 


1 




10.10 


1.17 

• .097 

<0 • 

16 

• 10.10 


1.3 


«a 


11.80 


1.4 

.096 

<l) * 

16 

- 11.80 


1.4 




18.55 


1.65 

.097 
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Anwnmic Pbbmv&x + 30 lbs. 





ftMtftag in Mr. 





Iwp. 

Hat rwd. 



1 boon 1 growth 



«C 

nuii 


mm 

>> 

- 

1U 

9.10 

0 



•• 



1010 

.3 

- 

.192 
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- 10.10 

.3 





11.20 ' 

.3 

- 

.32 

(°) 

- 

14 

11.20 

.9 
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- 

.32 
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1 30 

2 1 

- 

.448 

(b) 

- 

to 

1.30 

2.1 






2.30 

2.8 


.44 

’(c) 

- 

10 

2.30 

28 





3.30 

36 

- 

.51 

<H) 

- 

15 

3.30 

86 






5 

4.9 

- 

51*2 

W 

- 

10f 

0 

0* 






9.10 

8.4* 

- 
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f Minimum towperatate. * PregHUio fallen 20 11 m 
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.0 
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32 
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13 

10 20 
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1 05 

- 

.35 

00 

- 

14 

. 11.30 

1 





12.40 

1.6 

- 

.32 

(0 

- 

14 

12.40 

1.6 





1.50 

2.2 

• 

.32 

0) 

m 

14.5 

1.50 

2.2 





2.00 

27 

- 

32 

(k) 

m 

10 

2.00 

27 






3.00 

3.2 

- 

.32 

0) 

m 

10 

3.50 

3.2 





4.00 

3.8 

- 

.3# 

(»«> 

- 

lot 

5.5 

0* 


* . 




90 

6 4* 

- 

.25 


f Minima tampnrMoro. • P r— nw telktt to 90 Hn. 
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